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Introduction 
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upon  tho  development  and  expression  of  a specific  ’mental  sot*  )•  This  program 
of  research  was  dependent  to  sene  oxtont  on  a given  research  strategy,  a disci,  ■ssion 
of  which  is  necessary  hef cro  reporting  tho  expor  ime nt a] . findings. 

In  such  an  undeveloped  and  unstructured  field  as  the  psychology-’  of 
thinking,  tho  selection  of  a hypothesis  to  tost,  a?  well  as  tho  experiment aj_ 
situation  in  which  to  tost  it,  is  f or  all  practical  considerations  a natter  of 
taste.  And,  as  is  tho  case  with  natters  of  tasto,  ono  is  not  justified  in 
defending  his  prefoxence  as  bcinji  correct.  Rather,  ono  is  forced  to  recognise, 
assuming  the  nocossary  degree*  • f insight  is  present,  the  arbitrary  nature  of  one's 
predilection. 

Scientific  tastes,  like  other  personal  tastos , have-  important  behavioral 
consequences  and  therefore  this  v/ritor  ft. :1s  that  it  would  be  helpful  for  all 
research  workers  to  make  explicit  tho  nature  of  the  urofurences  which  dictated 
their  work.  Perhaps  if  this  were  done  it  would  onabio  psychologists  to  reegnize 
the  relationship  between  a particular  rosearch  strategy  ar.d  the  fruitfulness,  or 
lack  of  it,  of  the  research  stemming  from  it. 


At  the  tine  this  rosearch  program  was  initiated,,  its  air,  was  essentially 
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in  nature.  Io  sought  to  determine  tVsO  ii'iflu.e»*ce  of  sc-uG  variables 

° . - . m • . . ^ a.  * m \ 


With  such  an  introduction,  there  appears  to  be  no  alternative  but  to  try 
to  sot  down  the  decisions  which  determined  tho  execution  of  the  experiments 
included  in  this  report.  Theso  decisions  are  not  logically  interrelated  and  hence 
they  are  presented  in  a casual  order. 


1,  In  a field  such  as  thinking,  which  possesses  so  many  personal 
qualities,  the  rosearch  worker  cannot  avoid  the  temptation  to  tailor  his  research 
program  *=o  that  it  will  reflect  •’thinking’1  as  it  ••  actually  occurs, « whether  it  be 
in  such  scholarly  Vr*ii3  vf  luwlt  hOTtwI/X  VW  1 reasoning  and  scientific  theorizing  or 
noro  common  situations  such  as  parlor  r<  on  problems  or  mechanical  pozzies.  Tho 
result  ,)f  yielding  to  such  temptation  has  usually  been  the  imposition  upon  one's 
research  techniques,  as  well  as  the  theoretical  constructs  associated  with  t lien, 
preconceived  ideas  which  stem  from  nun-investigative  sources  such  as  ono  t s ewi 
introspective  experience,  cultural  prossurss,  philosophical  orientations,  etc. 

It  should  be  remembered  that  whether  or  not  a scientist  succumbs,  consciously  or 


unconsciously,  to  such  temptations,  is  not  in  any  sense  right  or  wrong,  never- 
theless, wo  should  attempt  to  recognize  the  consequences  of  such  a decision, 
because  of  the  impact  such  decisions  hove  upon  the  toenuiquos  used  to  gain 
kn-wledgc,  as  woi.l  as  the  knowledge  itself.  It  is  this  vh*  iter’s  feeling,  in  spite 
of  his  own  history  of  submitting  to  tho  above  described  temptation,  that  the  most 
strategic  research  program  in  tire  field  A htir.an  problem  solving  behavior  is  one 
that  resists  such  temptations  by  restricting  itself  to  investigating  empirical 

the 


It  will  be  soon  that  tnis  decision  influenced  tho  collection  of  most  • f the-  aafca 
included  in  Lais  report. 


I 


2,  The  jure  sent  research  program  «ss  m..tiv-atcd  ey  an  attempt  to  exto-nd 
conditioning  theory  to  the  realm  f problem  solving  behavior*  This  decision  scene 
natural  considering  the  writer  * s addiction  to  conditioning  principles  in  his  work 
in  tho  field  of  learning.  It  should  he  recognized  that  this  decision  nas  important 
implications  (i.o.,  "entai?no  d^igir.ns")*  By  failing  to  recognize  any  hiatus 
between  simple  associative  learning  and  problem  solving  behavior , one's  explanations 
must  not  only  be  consistent  with  the  results  of  tho  specific  tiiinking  experiment 
but  also  with  tho  mass  of  data,  collected,  in  the  field  ^f  conditioning  and  learning* 
This  is  obviously  a mere  difficult  task.  Secondly,  t'nc*  decision  of  working 
within  a conditioning  framework  raises  many  problems,  both  specific  and  general, 
associated  with  tho  extension  of  principles  abstracted  frcei  one  empirical  area  to 
another*  There  are  many  fine  nuances  te  this  problem,  a full  discussion  of  which 
wr  uld  require  space  beyond  the  limits  of  tho  jresont  report.  It  may  be  sufficient 
at  present  to  laoriiy  mention  two  points;  the  first  being  that  an  attempt  t.c  extend 
conditioning  principles  of  thinking  behavior  dees  not  imply  necessarily  that  each 
relationship  discovered  in  conditioning  wili  be  simply  roflectcd  iu  a mirror-like 
fashion  in  problem  solving  behavior.  For  example,  the  facilitating  effect 
increases  in  the  drive  variable  have  upon  performance  in  the  conditioning  situation 
w old  not  in  most  cases  be  expected  to  occur  in  the  problem  solving  situation, 

Tho  correct  response,  at  the  beginning  of  the  thinking  experiment,  is  low  in  the 
response  hicrarcl^y*  If  the  assumption  that  beliavior  is  some  multiplicative 
function  of  learning  and  motivation  &.?).  is  valid,  increasing  drive  while  other 
factors  remain  constant  would  actually  retard  the  appearance  of  tho  correct  response 
since  it  would  increase  the  difference  between  the  response  strength  of  the 
dominant  incorrect  response  tendency  and  the  correct  response  tendency.  Tho 
second  point,  in  connection  with  tho  extension  of  conditioning  principles  to 
problem  solving  behavior,  is  that  this  sort  of  an  attempt  does  not  necessarily 
moan  that  the  same  caapricial  variables  which  have  been  demonstrated  to  be  important 
in  conditioning  will  also  be  relevant  to  the  problem  solving  situation.  For 
example,  tho  amount  of  work  is  highly  correlated  with  rate  of  extinction. 

The  question  is  whether  increased  work  would  also  operate  to  weaken  ^neutral  sets," 
Some  of  our  research  sought  to-  answer  this  question.  The  results  were  mostly 
negative  but,  as  wo  shall  discuss  latex-,  such  findings  do  not  noa~«  the’ application 
of  conditioning  theory  to  problem  solving  behavior  is  destined  to  fail, 

3,  The  third  decision  undertaken  in  tho  c-'-ur-so  of  this  rn=;cr ch  program 
was  the  adoption  of  a i*hit  and  run”  research  tactic,  unless  a given  study  cr  a 
given  scabies  of  interrelated  studies  provided  unequivocal  results,  the  research 
technique  was  abandoned.  It  *-m s foil-  that  in  sor.h  at?  undovv .-loped  area  as  tho 
psychology  of  thinking,  it  would  be  more  strategic  to  deal  with  experimental  designs, 
the  variables  of  which  have  obvious  effects  upon  behavior.  There  is  always  the 
danger  when  one  abandons  an  experimental  hypothesis  and  the  techniques  associated 
with  the  testing  of  it  that  a little  more  pcrsistance  and  imagination  might  have 
uncovered  significant  and  important  relationships.  Perhaps  more  ^xitience  should 
iiave  been  demonstrated.  The  writer,  however,  had  the  uncomfortable  feeling  t.xr.c, 
many  of  the  specific  problems  that  concerned  him  were  loading  to  blind  alleys. 

Before  the  results  of  our  research  pro  gram  are  reported,  it  is  appropriate 
to  describe  briefly ( the  plan  for  their  presentation.  This  report  will  consist  of  £ 
chapters,  of  which  u will  report  the  studies  of  a r>ar--icular*  problem  area.  These 
"empirical"  chapters  will  consist  of  a general  introduction  followed  by  reports  of 
one  i.iidividi • H experiments  and  will  conclude  with  a general  discussion.  Because 
the  experiments  are  Gss-ontial.y  exploratory  in  nature-,  they  will  fv-r  the  most  part 
bo  described  briefly  and  informally.  4 full  technical  Account  of  ail  the  research 
tnc  icpox-o  ovor  ..y  long  and  Cumbersome,  Those-  roadurs  who  might  be 
inter  jsuuc.  in  a more  detailed  description  of  the  procedure-  or  the  results  jf  any 
3i ’Celtic  experiment  can  receive  tho  necessary  information  upon  request. 


Chapter  II 

Tests  of  the  Extinction  Hypothesis 


General  Introduction 


The  experiments  raoorted  in  this  chapter  stemmed  directly  fr<n  the 
extinction  hypothesis  offered  by  Kondler,  Greenberg  and  Richman  (4  ) to  account 
for  their  result  that  massed  practice  was  superior  tc  distributed  practice  in 
establishing  a mental  sot.  According  to  these  autnora  the  learning  ot  a mental 
set  mainly  reflects  that  portion  of  the  learning  process  in  vrhicn  distributed 
practice  i3  "inferior”  to  massed  practice;  via.  experimental  extinction  (■  i d" 
The  stronger  mental  set  found  in  thoir  massed  group  would  bo  attributed  uo  the 
assumption  that  the  non-sot  responses  of  the  massed  group  wore  weakened  more 


rapidly  cuk!  cuiiplctcly  Liion  ohoso  or  oho  di3^*ir,u‘tod  ^ vuui 
massed  group  ’^ould  have  a stronger  mental  sot* 
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The  extinction  hypothesis  states  essentially  that  factors  which  facilitate 
experimental  extinction  can  also  facilitate  tho  development  of  mental  rct3.  This 
formulation  does  not  dery  tho  influence  of  other  variables  (c.g.,  personality* 
perceptual  orientation*  etc.)  on  human  thinking;  it  merely  states  that  ‘‘extinction 
viu-iubles  are  among  tho  numerous  variablos  functionally  related  to  thinking 
behavior. “ The  particular  extinction  variable  for  investigation  In  problem  solving 
behavior  was  the  work  variable. 


Experiment  1 

The  purpose  of  tliis  investigation  was  tc  observe  the  influence  of  work 
upon  the  development  and  expression  of  a mental  set.  It  has  been  demonstrated 
that  increased  work  facilitates  the  extinction  process  and  consequently  it 

should  be  expected*  according  to  the  extinction  hypothesis,  that  increased  work 
should  increase  or  decrease  the  strength  of  a mental  sot,  depending  upon  the 
context  within  which  the  work  is  presented. 


In  tho  present  study,  the  work  variable  was  controlled  by  having  tho  Ss 
use  either  mercury  or  water  in  a Luchins'  type  problem.  It  was  predicted  the? 
with  briof  practice,  tho  S using  mercury  (and  hence  having  greater  work.)  would 
evidence  a stronger  set  because  it  would  be  expected  that  the  competing  non-sot 
responses  would  bo  more  quickly  ana  affectively  wes.Konort  by  the  greater  work 
inhibition  dnvel  .-pod.  7/ith  increased  prac i.ico,  however,  it  would  be  predicted 
that  the  Ss  using  mercury  would  evidence  a weaker  mental  sot  as  compared  tc  those 
Ss  using  water.  This  would  follow  because  aft.a  a brief  amount  of  practice  the 
sot  response  would  becomes  dominant  and  consequently  the  additional  work  would 
result  in  greater  reactive  inhibition  for  the  set  response. 


Expor  insntal  procedure. 


The  oxpariciental  procedure  utilized  in  this  study  was  similar  to  the 
procedure  used  by  Kondler,  Greenberg  and  Richmn.  Simple  problems  involving  three 
glass  containers  were-  individually  presented  to  Ss  who  wore  instructed  to  obtain 
a specific  quantity  by  the  appropriate  maniuuiatTons  t f the  container.  A set 
solution  t*  all  problems  was  cicveicp ;b  during  the  training  sarins  by  iris’vria  r its 
successful  utilization.  The  strength  of  this  set  response  war*  menu  area  by  a test 
problem  which  could  bo  solved  either  in  tbo  sot  manner,  involving  use  of  all 
tiirce  containers,  or  in  a more  direct  way,  involving  tho  use  of  only  „ r +>■« 
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The  »s  wer  e 128  aals  undergraduate  student.:? . mainly  from  the  elementary 
psychology  classes  of  the  University  Colleys  of  Arts  and  Science  of  New  York 
University* 


The  arithmetical  problems  used  were  as  follows  * 

Table  1 

Ths  Baric::  cf  lrit-hmet.1  cal  Irobloms 
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The  problems  wore  presented  in  a concrete  manner.  A set  of  10  pyrox 
tubular  containers,  each  with  its  capacity  in  milliliters  stenciled  above  the 
a opacity  lino,  was  used.  A largo,  unmarked  pyrex  container  held  170  ml.  of  fluid 
and  served  a.-  the  storage  container.  Each  pr-uhlem  was  presented  by  having  the 
appropriate  containers  placed  on  an  aluminum  cafo+.oria  tray,  22  by  16  inches. 


The  8s  were  divided  into  two  main  experimental  groups;  group  M used  mercury 
while  the  fluid  u=?ed  by  Group  7f  was  water.  In  order  to  equate  the  apparent  monetary 
value  of  the  fluids  used  by  Group  M and  Group  Iff,  the  water  was  colored  with  ferric 
chloride  and  the  Ss  were  told  that  the  large  container  held  a colioid-u.  gold 
suspension. 


Both  groups  M and  7 i received  tv/o  degrees  of  training  and  two  degrees  of 
spacing  between  successive  training  problems.  half  of  each  group  were  given  the 
first  nine  training  trials  prior  to  their  receiving  the  test  series  while  the 
remaining  half  were  given  only  the  fit  at  four  trair:.Lig  problems.  Half  r each 
group  received  the  training  problems  under  massed  conditions  vrtiilo  the  remaining 
ha  1 f had  three  minute  period  intarvbai&g  between  successive  problems,  in  order 
to  centred  the  effects  of  a three  minute  interval  pri-'r  to  the  test  problem,  half 
f each  group  had  Problem  10  immediately  following  Problem  9,  while  the  remaining 
half  had  a throe  minute  interval  between  problems- 


The  above  experimental  manipulate oris  resulted  in  the  formation  of  i6 
exper inontal  sub-groups  of  eight  Ss  each*  Those  sub-groups  varied  in  tonus  of 
the  liquid  used  (mercury  or  wet or ) , the  number  ox  training  proo lciis  ox-  ? /, 
the  condition  of  spacing  during  training  (0  and  3 min,  interval)  and  the  tins 
interval  between  the  last  training  problem  and  the  tost  problem  (0  or  3 nin. 
interval)*  Tne  3ub— groups  aro  designated  by  a letter  (M  or  W)  snd  number 
(U  or  9)  preceding  a hyphen  which  refers  to  the  liquid  usod  and  the  number*  of 
training  problems'’ and  two  numbers  (0  or  3)  following  the  hyphen  referring  firstly 
to  the  degree  of  spacing  during  the  training  series  and  secondly  to  tho  tino 
interval  between  the  last  training  problem  and  tho  tost  problem*  Thus  Group  M 
xicnnr  tbo  tido  group  usod  mercury,  had  nine  training 

trials;  had  a throe  minute'  interval  between  successive  training  problems  and 
had  a zaro  interval  botvreen  tho  last  training  problem  and  trie  first  test  pro'oion* 


Tho  fo?J.cwing  instructions  vrimn  read  to  each  3 in  order  to  provide  a 
rationale  for  tho  use  of  such  "valuable"  materials  as“* mercury  and  "colloidal  gold. 


"in  important  problem  in  psychology  i3  the  effect  of  tho  value  of 
a material  upon  the  acquisition  of  motor  skills  in  working  with  it. 
For  instance,  a brick-layer  splitting  a brick  and  a diamond-cutter 
splitting  a diamond  perform  essentially  the  same  operations,  but  the 
diarir rih^rutt er  is  much  more  careful  and  many  moro  years  of  experience 
practice  are  required  before  he  becomes  skillful  at  it. 


That  is  tho  problem  we  are  interested  in;  what  is  the  effect  of  the 
value  'if  a material  upon  the  acquisition  of  motor  skills * For  obvious 
reasons  wo  cannot  use  diamond,  but  wo  are  going  to  uso  mercury  (or 
"colloidal  gold")  which  is  expensive.  As  a matter  of  fact,  this  much 
of  it  (experimenter  points  to  the  storage  container)  is  worth  ton 
collars.  For  this  reason  we  want  you  to  be  careful  not  tc  waste  ary 
when  you  use  it*" 

Then  the  Sa  were  given  the  following  instructions? 

"You  will  receive  a number  of  mjir>«rical  problems.  Each  involves 
measurement  of  marcary  i36cUis  i*i  all  or  sny  o*  the  con  juxi  iur ^ « jjn 
:0.1  these  problems  you  will  bo  presented  with  a number  of  containers. 
The  numbers  on  these  containers  represent  the  capacity  of  the 
container  in  milliliters.  You  vclll  also  be  given  a card  stating  the 
amount  of  mercury  you  are  to  obtain. 


Hero  is  the  first  problem.  There  is  an  empty  29  ml.  container  and 
an  onpty  3 ml  container  as  well  as  a largo  quantity  of  mercury  is?,  this 


large  container 

Cl 


You  are  to  obtain  20  mi.  of  mercury,  Hero  is  tho 


card  stating  tin  amount  ■■.>£  mercury  you  arc  to  obtain.  The-  mercury  is 
obtained  in  this  manner?  Fill  tho  29  ml  container,  fbur  3 mi*  from 
it  into  the  smaller  container  leaving  26  ml.  remaining  in  the  large 
°no.  Again  fill  the  3 ml,  container.  Now  23  ml.  remain  jn  the  lar^c 


container . 


hgaxn 


P~:  n 


the  3 nl  container  and  the  required  20  r.ii>  ai-.j 
left  ir.  the  large  container,  lifhen  you  arc*  finished,  return  the 
mercury  to  the  storage  vessel. 

This  problem  can  be  solved  iu  oho  foil-owing  manner.  Fill  the  do  — j „ 
container  and  then  empty  a sufficient  quantity  in  the  9 ml  container'” 
leaving  5C  n"*  in  the  ‘■••rgo  cent?  in  or*  t'1*'*1  *>■»  . u , r ..... ... 

leaving  \&  rfU.  Doing  this  :nce  will  give'  you" the  solution’  that  "is? 
you  will  tfcivc  iiO  nil.  .£  iiioi  <-  ui-ji  ,‘ui  t i iu  large  container.  This  or  hi  ion 


-b— 


can  also  be  solved  by  filling  the  5 -1  container  and  emptying  it 
into  the  $9  ni.  eorstninar . If  you  do  this  s»«von  noro  tinea  you 
will  have  1*0  r.il.  Be  you  understand?  If  so  hero  is  the  next  problem !J 

The  Ss  who  had  a three  minute  interval  between  problems  ?vad  t>  cir  tine 
occupied  by  rating  on  a five  point  scale  he?/  humorous  certain  cart-eons  ?/crn- 

A tino  limit  of  £ min.  was  imposed  on  each  problon.  If  the  S had  not 
acliieved  the  correct  solution  by  then-  the  sot  solution  was  611330s tod.  All  the 
Ss  who  had  tv»  9 training  problems  completed  at  least  £ • f the  7 training  problems 
"(problem  3 to  9)  without  any  assistance  in  the  sot  manner. 

Results  and  Discussion 


The  results  of  the  16  sub-groups  arc  presented  in  Table  2,  There  are 
several  possible  comparisons  that  can  be  made.  It  Trill.be  rocallod  that  our 
prediction.  was  that  with  brier  practice  (four  training  problems)  the  Ss  using 
mercury  would  evidence  a stronger  set-  The  results  lend  sene  suppori~te  this 
hypothesis.  In  ajJL  of  the  four  comparisons  between  norcury  and  water  .'roups  with 
brief  practice,  the  mercury  group  demonstrated  a larger  per  cent  of  sot  solutions* 
By  chancev  the  greater  per  cent  of  set  responses  in  the  mercury  group  for  all  four 
camper isons  would  occur  .06  of  the  time.  Thu  difference  between  the  total  per- 
centages f both  the  MU  and  T/U  gr  ups  was  significant  at  the  .15  3 aval,  in  the 
direction  obtained.  The  difference  between  the  mercury  and  water  groups  with  the 
greater  amount  of  practice  (9  training  problems)  was  also  in  the  direction  .pre- 
dicted, i«e.,  the  water  groups  should  demonstrate  a greater  per  cent  of  set 
responses.  The  difference  between  total  percentages  was  significant,  in  tho 
direction  obtained,  at  the  -05  level.  In  throe  of  tho  four  comparisons  the  we. tor 
groups  exceeded  the  mercury  groups  in  terms  .f  per  cent  of  set  responses, 
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The  N cf  Ss  in  Each  Group  Solving  problem  9 in  tlio  Set  banner 
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predictions  mac!:-  by  th 
h~c7.Tr,  reveals  aorta 
in  the  /emulation  ,f 


ao  the  results  t'.-rd  tc  be  quite  consistent  with  the  a priori 
- extinction  hypothesis,  A closer  exam  3 nation  of  the  cat  a,’" 
~,u  ine-  nsi  s c oncics  './in  bin  t»io  data  as  v/e.il  as  ina>  ; c-qua e i cs 
the  extinction  isypetbosis. 


-?*• 


It  Trill  be  recalled  that  Handler,  Greenberg  and  Richmn  invest  igated 
■hnn  ! riflvieneo  ,;f  massed  and  distributed  , notice  on  the  dovnlopaei-i  i a j 

sot,  and  folio  win,:  the  finding  that  the  rental  sot  was  learned  to  a stronger 
degree  under  conditions  of  massed  practice  cn  extinction  hypothesis  was  proposed 


x ^ T-J—  X 

^A^vxuxa  v 
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ir.c1  integrate  then  with  the  facts  of  distribution  of 

practice,  when  it  was  decided  to  invent! goto  the  work  variable  in  order  to  test 
the  extinction  hy  pot  ho  si  3 it  'was  thought  wiso  to  no 'if/  the  experimental  .procedure 
used  by  Handler,  Groonberg  and  Ricitf.ian^  These  inv  os  t i gat  or  s used  galvanized  iron 


cont. 


variable  could  Co  mere  easily  nanlpuiatoa 
liquids  of  different  weights  could  be  j ’-traduced. 


It  is  difficult  tu  know  how  this  nodification  in  experimental  design 
Cff OC buu  the  behavior  of  the  Ss.  hhoroas  Handl-gr,  Greenberg  and  Riclnan-  17 hose 
ga  also  hud.  9 training,  problems . report  that  their  massed  and  spaced  Ss  evidenced 
7J:<  and  $2%  set  responses  respectively  on  the  tost  tried.,  the  equivalent  figures 
for  the  present  experiment  were  $j%  and  $2%,  If  however,  the  results  of  the  water 
and  mercury  groups  arc  separated,  we  disc.vor  that  in  the  water  group>3  75$;  of  the 
massed  S3  had  a set  response  as  compared  with  only  $6%  of  the  spaced  Ss,  .results 
which  arc  practically  identical  with  those  • f Handler,  Greenberg  and.  'Kichi.ian. 

The  relationship  was  different  for  tho  mercury  grv.-up.5j  $6%  of  the  spaced  Ss  solved 
the  test  problem  indirectly  wiiiie  only  31%  of  the  massed  group  die  likewise.  In 
general  it-  can  bo  said  that  tho  use  of  mercury  depressed  the  amount  of  sot 
responses# 


hhy  the  relationship  reported  by  Kondler,  Greenberg  and  Richman  should 
be  reflected  in  the  Ss  who  used  wat or  but  net  with  those  Ss  wh o used  mercury,  is 
a difficult,  if  not  impossible,  question  to  answer.  One  possible-  arts  u wi , c on— 
sis  tent-  vrith  tho  extinction  hypothesis,  is  that  in  the  uassc-o.  mercury  groups  the 
non-sot  responses  were  extinguished  rather  early  and  consequently  tho  work  in- 
hibiticn  produced  by  the  nanij-ulati  ">n  of  mercury  was  mainly  localized  in  tho  set 
response,  thus  weakening  its  effective  reaction  ■ tent,  ial.  The  same  line  of 

analysis  would  imply  that  in  the  massed  water  group,  because  cf  the  relatively 
snail  amount  of  work,  the  set  response  was  not  weakened  very  rapidly  and  hence 
still  maintained  a relatively  high  place  in  tho  response  hierarchy  -f  the  Ss  at  the 
time  of  the  test  problem. 


There  are  several  objections  to  this  analysis.  Firstly,  if  tho  analysis 
wore  e rrect  Wu  v~.nid  oxvect  that  the  massed  mercury  group-  with  brief  practice 
should  demonstrate  less  sot  responses  than  the  massed  water  group.  The  percentages 
arc  for  the  massed.  1.  ercury  group  and  3i£  for  the  massed  water  group,  a diffor- 
or.ee  which  is  not  significant  but  is  in  a direction  opposite  to  that  predicted. 
Secondly,  if  the  specific  hypothesis  vdiich  instigated  this  ox.  orinont*  is  to  be 
tested  adequately,  it  would  bo  necessary  to  knew  mere  precisely  the  changes  in  the 
p-cr  cent  of  set  responses  for  the  massed  water  group  as  the  number  f training 
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possible*  tto  discover  vrhct«h^T  the  set-  responses  of  pas  sod  n^revry  *» /■:■»■  ?x*- 

initially  fall  significantly  bel-jw  that  ->f  the  massed  water  group  and  later  ~ 
significantly  rise  above  it* 


-art 


This  writer  oelicves  that  with  additional  knowledge  the  precision  of  the 
extinction  hypothesis  in  relation  the  present  e^oriiiontal  proMor-  can  be  im~ 

Ame  tc  ox;  end 


-roved  considerably# 


wiiOtiier  it  Tf-ul-1  be  Ptratogic  r.t  the  present 


iv-r.-y  to  attain  this  ogrei  - ..f  pruoioi.  n is  a 


question  that  at  the  present  time  this  writer  must  answer  in  the  neg^tiv 
reasons  whaca  will  become  apparent  iu  the  iat^r  part  of  this  report# 


cccause 


&L 


*1 


-e- 


Thla  v.ritor  believes  that,  a more  ro.asonc.blo  explanation  I the  insults 
atoms  from  the  effects  of  the  ItfToroncos  between  the  experimental  ptrocc  'are  used 
in  this  study  as  compared  with  that  of  Kcnuler,  Groonbcr.3  and  Richman.  In  their 


to  pour  tho  liqui ! back  and”* forth  until  tuo  precise  amount  was  achieved.  This 
rocuirod  not  only  tine  but  also  a coed  deal  of  concentration  that  would  probaoly 


v?  uvu  only 

obscure  tho  conceptualization  of  tho  set  method*  i.o«,  the  S v/oui  ■ occome  s<- 
engrossed  in  filling  the  containers  accurately  that  he  woul?.  fur  jet  the  northed 
by  which  he  had  solved  the  problem. 

The  verbal  reports  v.f  the  Ss  marine  and  after  the  «cpi«*iucnt  tended  to 
support  this  analysis v Frequently,  cturinc  the  experiment,  a S would,  after 
filling;  a particular  container,  stop  and  roquost  the  E to  tell  him  which  containers 
he  had  filled  because  he  had  forgotten.  At  tho  end  of  the  experiment  each  3 
was  asked,  whether  ho  had  discovered  a common  method  in  the  solution  of  the  proolem* 
Of  the  6)4  Ss  who  had  9 problems  dnu  would  therefore  bo  expected  to  remember  the 
set  method  which  they  used  to  solve  the  training  problems  * seven  Ss  said,  they  had 
not  ‘Us covered  any  method  and  only  uru:  could  verbalize  precisely  The  "b-D.-2e" 
method.  Only  $0%  wore  abl  c tc  verbalize  any  idoa  of  a sot  involving  ail  c.;i— 
tainers.  This  would  surest  that  the  Ss  net  j assess inr:  the  verbal  conception  of 
the  set  method  would  bo  more  apt  to  solve  tho  test  nrablcri  directly.  This  w.-uld 
lead  one  to  expect  that  the  p.or  cent  of  direct  responses  in  the  present  study 
would  bo  greater  than  found  in  the  Kendler,  Qrocnber;;  and  Richnan  study.  As 
pirevi-.  usly  reported,  this  difference  was  obtained;  the  -jr-ups  with  9 training 
problems  had  63%  set  responses  in  the  Kcndior,  uroenuerc  and  Rioiinun  & tu  y and 
only  $$%  in  the  present  study,  other  cvilen co  which  is  consistent  with  tr.o  inter- 
for  in,"  effects  precise  i.toasur  aments  had  upon  the  establishing  of  a set  is  tho  fact 
that  .Sresselt,  in  a personal  communication,  reports  that  only  one  of  her  LO  So 
was  unable  to  verbalize  the  ••‘set11  solution  after  but  a few  training  problemsT  In 
her  experiment,  although  water  was  use’.,  the  containers  were  filled  to  the  top  by 
merely  dipping  thorn  into  a lar-»o  receptacle  of  water.  It  is  also  interestin'-  tc 
note  that  in  Trosselt*s  study  70Jg  of  her  Ss  solved  the  tost  pre-bias  in  tho  sot 
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Experiment  2 

Although  certain  doubts  wore  cast  upon  tho  adequacy  of  the  experimental 
procedure  used  in  Experiment  1,  these  doubts  were  not  sufficiently  stronp 
result  in  the  abar.dcnncnt  of  the  cxporinental  technique.  Tho  writer  tried 
devise  new  experimental  problems  utilizing  the  same  technique  to  evaluate  the 
influence  of  work  upon  the  ciev.’opucnt  and  weakening  of  a mental  sot-  This  uxocri- 
me'nt  reports  one  such  attempt. 

Tho  am  ef  tnis  ox; jorii  lent  was  essentially  similar  t.r.  the  revious  ore 
i.o.,  to  demons trato  that  increased  work  would  facilitate  tho  extinction  ox  a * 
mental  sot-*  ]t  was  thought  teat  a more  direct  attack  upon  the  ureblom  involv3n~ 
actual  "extinction'*  trials  niaha  produce  positive  results* 

]*2C; . or  inc-nt  aj  \ -r  -jeodur o . 


i'hc  basic  experimental  technique  was  s ini  bar  to 
F urtoar.  Luchii  (« 


w*.  x „ueniM*  uy.e  protons  were  used.  An  attempt  was  .made'  tc  :v.ike 

t'°°  '•^r-uFr:  Ss  who  were  liven  th.e  test  problem  as  h.mo-enocus  as  possibjo. 


used  in  one  ? 1 r: 
rr\, 
po; 


I 


-9~ 

problem  1 c >uld  be  solved  either  directly  (a-rb  or  indirectly  (b-a-2c), 

Th  5sc  3s  who  solved  it  iii  a set  manner  were  discarded.  Problem  2 - 7 were  uonipwa 
to  vre^v'v  the  .'esired  set.  response.  Those  probl'ns  wore  best  solvou  on  the  set 
naimcr « Only  those  Ss  who  solved  all  of  these  ircblons  in  the  set  manner  were 
■emitted  to  continue  the  experiment,  woo  ter.:  e,  xjjtm  u»»«. 
two  solutions.  The  function  of  this  pr-bler*  was  to  screen  n»t  those  Ss  who  nad 
not  succumbed  to  the  set.  Aec  r ’in^ly,  th.-so  Ss  who  solved  this  problem  uiro~.,lj 
were  discarded,  problems  9 - 12  were,  for  all  practical  pier  poses , xnsoluoio, ^ 
There  rroblcns  constituted  the  extinction  phase  of  t»ic:  cy.L  'CT  inonfc  > Problem  lJ  j 

*.*s  :'i,r  •Pr-ohmris  1 and  8.  had  two  solutions  and  served  as  the  test  problem. 

- — - - ^ — # 

Two  vrou'/S  of  lOSs  each  were  used.  Both  cups  used  wat-r  for  the  first 
six  r.rcblens « On  the  seveEtji  problem  and  thereafter,  Group  Li  used  r.urcury  wLdlc 
Or. -up  ,V  continued  to  use  water.  To  equate  for  the  possibility  that  Ss  us  in.; 
nor  cur  y nii.qht,  because  t.f  its  nonotary  value,  oc  more  careful  than  to.' sc-  usino 
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Results  and  discussion* 


Tabic  3 reports  the  results  of  the  experiment. 

Table  3 

Vi  QT-iri  Dnr»  CO  Tit.  0$  SCt*  £1  O Xll  1 X ..Z1 S 1*02?  Prcbler.’.  13 


iV*.  vriv' 
14. 

K 

4U 

M 

6 

60 

IT 

3 

30 

A1  though  this  difference  ./as  not  ui.fiif  leant  it  was  in  a direction 
opposite  to  the  one  predicted.  In  order  to  discover  whether  Group  K actually 
en.papod  in  nurc  iTozk  a record  was  nadc  „-f  h •.nr  many  times  the  Ss  in  each  proup 
lifted  a filled  container  unnecessarily  during  the  extinction” problens  (9  - 12  )c 
It  will  be  recalled  that  these  problems  were  insoluble  and.  consequently  any  overt 
o.reiipulo t i ons  of  the  filled  containers  were  unnecessary.  The  Mean  number  of 
lifting?  for  Group  U was  6.i+,  ..liilc  Group  M had  a soar,  of  9.9.  This  difference 
’.ms  significant  at  the  ,03  3.«voL» 

It  ni.-ht  he  argued,  by  one  wh  ^ is  inclined  t~  kef  end  the  ■~xtincti-.n 
hypotheses,  taat  the  dirccti  >n  -ji  such  fir.dinrs  is  consistent  with  fchc  extinction 
hypothesis,  .lithouju  it  was  thoupnt  initially  that  mercury  'would  produce  mere 
work,  the  findings  suQiest  the  reverse  nieht.  lie  the  case.  But-  such  erumonts 
smack  rx«  o cf  debate  ohan  of  thcoriaiiij;.  They  point  to  the  lade  of  precision  the 
implications  of  t-r c extinction  nyp  athc-s  is  have  for  the  influence  of  work  u ;<  »■»  the 
weakenin';  of  a mental  sot. 


Experiment  3 


Introduction 


iii  whien 
test  for 


Iii  Experiment  2.  it  was  thought  that  the  styles 
no  solution  was  possible  jaixlrt  not  leave  orovidorl 
the  effects  of  t;  lO  lisn  * £ ITlGrC’iTV  <”*  » lliivi-! 


f extinction  r> blows 
a sufficicntlv  sensitive 
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there  war:  no  possible  measure  of  the  strength  of  the  set  tendency  for  Groups  A 
and  M.  Instead  of  having  a series  of  extinction  problems,  perhaps  a series  of 
arcfcljsc  *hich  could  be  solved  either  in  a set  or  direct  manner  could  provide  a 
more  sensitive  test  of  the  strength  of  the  set  tendency,  as  it  was  undergoing 
■weakening . The  present  experiment  utilized  such  a procedure# 

Experimental  procedure. 

The  procedure  of  the  present  experiment  was  identical  i/e  t-jut  of. 
Experiment  2,  * accept  for  one  modification,  instc-aa  of  aaving  a series  _ . 

soluble  extinction  pro'ol  :ms.  pi-oblmns  9 “ 12  in  t-uis  study  were  capable  of  oe„.{T 
solved  either  in  the  set  or  the  direct  nuuuicr.  Each  group  coritsisted  of  xj  So 
recruited  from  the  cj.emcntai’y  psychology  classes  of  the  University  Collcg. 

Ncw  York  university# 

Results  and  discussion# 
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9 - 12. 


Tnblo  I reports  the  number  and  per-  cent  of  set  solutions  for  problems 

Table  h 
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Numbor  and  Per  Cent  of  Set  Solutions  for  problems  9-12 


Group  U 

Group  W 

Problem 

N 

% 

N 

£ 

9 

10 

56 

11 

61 

in 

10 

56 

8 

ah 

11 

7 

39 

K 

26 

12 

6 

33 

3 

17 

Total 

33 

h6 

27 

38 

Again,  the  direction  of  differences  between  groups  is  opposite  to  that 
predicted  by  the  extinction  hypothesis.  Table  lx  indicates  that  bl%  of  Group  M 
extinguished  the  mental  set  iy  the  twelfth  problem  while  of  Group  'if  did  like- 
vase.  This  difference  was  net  significant  (p  » :?h). 


note  the  results  obtained  on  Problem  8,  -which  tjs a 


It  is  of  interest 

the  some  for  the  Sb  in  both  Experiments  2 and  3.  It  -./ill  bo  recalled  that  aj  1 
3s  did  the  initial  seven  problems  with  water  and  on  the  eighth  problem  they  were 
Hividod  into  either  the  mercury  or  water  (colloidal  gold)  group.  Only  these  Ss 
who  solved  Problem  8 in  the  set  manner  were  permitted  to  remain  in  the  experiment. 
On  the  eighth  problem,  28  of  the  38  Ss  in  the  mercury  group,  a, id  28  of  the  16  Ss 
in  the  water  group  solved  it  la  the  "sot  manner.  The  difference  is  not  significant 
(n  ^ .20),  but  the  finding  is  interesting  in  that  it  suggests  that  perhaps  mercury 
has  a more  distracting  effect  on  a montal  set  than  does  a gold  colored  solution. 
Since  Groups  M and  VI  had  exactly  the  same  experience  priorto  problem  8,  there 
should  be  no  appreciable  difference  between  the  per  cent  of  set  responses  on 
problem  6,  If,  however,  we  assume  that  m..rcury  has  a mere  distracting  effect  upon 
the  rental  sot.  than  wc  would  expect  the  per  cunt  of  set  solutions  to  be  less  for 
“he  mercury  0r oups . Th-a  i3,  of  course,  what  occurred  in  Expoidincrts  2 and  3,  and 
it  v/ouid  appear  i*  case  nab  j.o  "to  asstsno  + Hp  f*3.s e inat- i. nr-  eiT»’*r^L  c"i"l  .r:'."1 
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. to  naku  thei.i  forget  iii e not.  under 

which  they  were  operating,  of" course.  If  this  was  true,  it  would  mean  that 
variable  of  work  in  our  experimental  technique  is  badly  confounded. 
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Experiment  4 
Intr-oriuct ion 

This  study  v/as  dost  mod  to  investigate  the  implication  of  the  extinction 
hypothesis  that  mxtoCL  sets  eon  bo  more  effectively  weakened  under  conditions  <u 
napsexi  practice.  The  first  t;rco  experiments  failed  to  provide  any  signix^c^ix. 
evidence  that  increased  work  facilitates  the  extinction  of  a mental  sot.  It  was 
decided  to  do  sene  pilot  studies  to  determine  whether  an  experimental  situation 
other  than  cnc  involving  Luchins  typo  nr  allows  would  also  provide  ovaaor.ee  tnat 
massed  practice  vfj-ild  facilitate  the  weakening  of  a mental  sot.  The  experimental 
technique  selected  was  a me  d if  i cat  ion  of  one  used  by  Maltznaa  ('-)  involving 
anagrams. 

Experimental  procedure. 

Twenty  Ss  frori  the  elementary  psychology  class  at  University  College  of 
Nov;  York  University  were  given  a scries  of  1$  anagrams,  all.  possessing  the  sane 
letter  order  (5hl23)  and  all  being  food  words.  The  words  used  wore  sugar,  bacon, 
c sst'-y,  cocoa,  apple,  cakes,  prune,  or  ion,  sodas,  berry,  syrup,  fudge,  salad, 
fruit  and  grape.  A ft  on  the  completion  of  the  training  series  all  Ss  were, given 
15  additional  anagrams  having  various  letter  orders,  none  of  which  wore  5hio» 

Tho  words  xu  this  test  series  were  all  “nature  words j 11  daisy,  ponds,  crock,  swanp, 
tulip,  brook,  stern,  ferns,  beach;  plant,  nans;/,  stems-,  lilac,  river  and  ranch. 

During  training  the  tine  interval  for  all  Ss  between  successive  anagrams 
v/as  15  see-  During  tho  tost  series  Gr-  up  0 ( II  - 10)”* was  presented  v/ith  an  anagram 
as  3;  on  as  they  had  completed  the  preceding  one  while  Group  30  (N  s 10)  had  a tine 
interval  of  30  sec.  between  anagrams.-  During  tho  tost  series,  the  Ss  wore  given 
a tine  limit  of  30  see.  V:  solve  the  test  diagram.  If  they  failed  Tc  do  this , they 
were  given  the  next  anagram  after  the  appr  -priat-c  ti-ao. 

The  purpose  cf  this  experiment:;!  lctj.gr.  was  to  create  a mental  sot  dur- 
ing the  training  series  and  then  weaken  it,  by  tho  process  of  non- reinforcement, 
during  the  t-ngt  series. 

Results  and  discussion. 

Group  0 during  the  tost  series  had  a moan  if  6.2  failures,  while 
Gr  -up  30  had  a moan  of  7.2,  Thi'5  difference  isas  not  significant  ( o ; ,10)  in 
the  direction  obtained.  It  is  possible,  however,  that  the  influence  of  the 
difference  in  spacing  would  dissipate  as  the  test  series  progressed.  It,  was, 
therefore,  decided  to  tost  the  significance  of  difference  between  the  number  of 
a axiures  from  test  trials  2-1;,  The  means  i\ " Groups  0 and  30  were  .?  and  1.6, 

Uic  difference  of  which  was  significant  by-end  the  .01  level.  The  means  for 
trials  2-5  were  1,1  and  1,8,  vrnilc  the  means  fa-  trials  2-6  were  1,3  and  2*1, 
Doth  of  those  -iffercncc-s,  with  the  use  cf  0.  onn-uil  hypothesis,  were-  si.-nificant 
wall  beyond  the  ,05  level. 
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The  results  appeared  to  ho  promising,  it.  was  felt,  however,  that  sore 
defects  an  at  a*  exparivuinUil  design  existed.  It  neuld  probably  be  better  to  iu-vo 
only  one  poanlftlc  net  for  tho  training  anagraas.  In  order  to  ouccurag.-  the 
uovolopnent  >f  n set  during  the  training  series,  tv,--  oacrible  sots  vro re-  inclu-’ed- 
a letter  sot  (51123)  and  a r;^._ng  set  (food  words).  * Upen  question^  at'  the  ^ 
conclusion  n tho  experiment,  it  was  found  tint  the  gc  fell  irl.  three  ;yeu-'s  • 
L.aosc  who  w-..-e*c  aware  .-f  both  sets  and  those  why  -very  aware  of  only  one  act,  •rlv 
"'-r"'r'  "~e  toe  small  Lo  su.aac.st  an-/  -miff. r-.a. n-nvo  ff1ri,n.+-,a 
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those  sets  but  it  is  most  likeir  that  so»,c  •ii->  , 
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tci  increase  the  within  group1  s variability,* 
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Goner al  Discussion 

The  jour  experiments  reported  in  this  ebaptur  were  all  designed  to 
test  sow  adulicat ions  of  tho  extinction  hypothesis.  There,  is  no  dc»bt  that 

_ r> ^ ± 4-  V.,x  hV'n.'.T.htVrl  ?!  , 


the  contributions  oopirical  studies  can  make  to  both  the  3hari>enaJi2  c-f  the 
i' emulation  an!  the  ilevclcpciont  of  experimental  situations  capable  c-f  prooucirjj 
systuiiatic  relationships.  In  this  sense,  those  stw  lies  have  bean  conpleto 
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There  arc  other  points  to  consider.  Insimplo  classical  conditioning  the 
extinction  process  roqqire£>,  after  a relatively  high  degree  of  conditioning  has 
taken  place,  a substantial  number  cf  trials.  In  thinking  behavior  there  are  so 
many  other  response  tondc-neius  present  with  relatively  strong  associative  values 
that  the  eneunt  of  weakening,  required.  for  the  ucninant  response  t undo  tier/  to  lose 
its  position  in  the  response  hierarchy,  is  relatively  little*  Added  to  this 
fact  ,r  is  the  ability  of  human  organisms  with  verbal  capacities  to  essentially 
change  their  environment oi  situation  by  shifting  the  verbal  cues  to  which  they 
arc  responding.  The  coribination  of  those  two  factors  night  restrict  the  ex- 
tinction process  to  such  a narrow  ranee  that  it  would  be  exceedingly  difficult  to 
enpirically  observe  its  consequences* 

Tho  ;3T oblen  for  this  vn  iter  ?rs  to  decide  vniulher  to  pursue  the  ex- 
tinction hypothesis  . r become  preoccupied  with  another  area.  As  is  the  case  in 
nary  conflicts,  the  resolution  depends  upon  the  attractiveness  ox  the  various 
alternatives.  As  the  next  chapter  will  indicate,  an  area  cf  thinking  behavior 
appear ed  whicn  this  v/riter  thought  was  more  pronising,  and  consequently  tne 
attention  of  this  research  xerogram  was  shifted  flron  the  extinction  hypothesis 
to  the  v.Tbal  control  of  problem  solving  behavior* 

In  closing,  a <ew  remarks  nay  be  made  ab-.-ut  the  implications  ♦ tho 
findings  roper  ted  in  this  chapter  have  for  an  atton;  t t cut  end  conditioning 
principles  te  tho  realm  of  pr-bler.:  solving  bei.avior.  For  £ one,  the  content  of 
talc  chapter  wil  l increase  their  censictivn  that,  such  on  at  tenet  do  .me'',  to 
1 allure,  iron  r.y  pciiit  of  view  such  a view  vr-vu— G be  h>  rriLlv  prematura.  These 


nxnerunnnt  was  not  continued  at  the  beginning  -f  tms  academic  yea,*  because  f 
the  priority  given  to  the  experiments  rop-rted  in  the  third  chapter* 
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Such  cji  extension  cannot  be  lane  in  a siuplc  nindcl  fashion  out  rather  requires 
a tyeconuous  /mount  ox  work  and  thought  in  coordinating  the  independent  and 
dependent  variables  in  the  conditioning  situation  with  independent  and  dependent 
variables  in  the  probloK  solving  situation,  and  then  testing  whotner  the  con- 
ditioning principles  arc  applicable  to  thinking  behavior# 
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Chapter  III 

Verbal  Factors  in  Concept  Formation  Behavior 


The  initial  sxosr imoi  jlL  reported  .n  this  ciiapter  was  designer  i tn 
determine  the  influence  the  learning  of  simple  concepts  (concepts  based  on  one 
stimulus  attribute)  had  upon  the  loarning  of  a compound  concept  ( concepts  based 
on  two  stimulus  attributes)  which  involved  combinations  of  simple  concepts.  It 
■was  found  that  some  Ss  could  not  learn  a compound  concept  oven  after  they  had 
learned  the  simple  concepts  of  which  it  vras  ccnposud.  An  explanation  of  tills 
phenomenon  was  offered  which  emphasized  the  importance  of  verbal  cues  in  concept 
formation  behavior.  The  routining  experiments  in  the  chapter  sought  to  test  the 
adequacy  of  the  proposed  hypothesis. 
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Introduction 

Tho  empirical  problem  invest i^ated  was  a specific  one  related  tc  concept 
formation  behavior  in  a conventional  card  sorting  situation.  It  sought  to  duicr- 
nine  the  influence  tho  learning  of  simple  concepts  had  upon  the  learning  of  cow- 
pound  concepts  which  involved  combinations  of  simple  concepts.  An  example  of  a 
simple  ccncopt  would  roquiro  sorting  a serios  of  cards  by  the  color  of  the  figures 
on  then.  Another  simple  concept  would  require  the  Ss  to  sort  tho  cards  according 
to  the  sice  of  the  figures , A compound  concept  wouTd  involve  sorting  on  the  basis 
of  doth  size  and  color. 


Our  experimental  design  involved  three  groups,  each  require.',  to  learn 
two  simple  concepts  successively,  F o iio7«ing  ohis,  each  Qjrcijp  was  r equal  ou  tc 
learn  the  teat  concept,  which  was  a compound  concept,  Gno  group*  learned  t".  oxi  of 
the  simple  concepts  of  which  tho  test  concept  was  composed,  the  second  peep 
learned  only  cue,  while  tho  third  group  learned  neither  of  these  concepts.  The 
expectation  was  that  the  rate  of  learning  the  tost  concept  would  be  directly 
related  to  the  number  of  simple  concepts  learned  which  were  involved  in  tho  host 
concept.  Sines  tho  learning  of  the  test  concept  dopended  upon  the  development  of 
two  specific  response  tendencies,  it  would  be  expected  that  previous  training 
involving  the j o response  torvioncins  wini d facility- te  the  acQuisiti.cn  of  the  test 
concept. 

Exper tmental  procedure. 

Male  students  from  flic  elementary  psychology  course  at  University  College 
f iJnw  York  University  were  used.  They  wore  naive  as  to  the  nature  of  the  experi- 
ment. Tho  final  results  included  tho  data  from  62  Ss* 

The  conventional  card  s .rting  test  procedure  was  used.  Tho  Ss  wore 
required  to  sort  tho  cards  with  respect  to  a gr .up  of  stimlus  cards.  “Correct 
responses  were  ioilowoc*  cy  tho  E saying  ••Right,1*  and  incorrect  responses  ware  called 
»m*ong,"  The  initial  form  of  tie  N.Y.U.  Card  Sorting  ••’ost  was  used.  This  test 
was  patterned  after  the  Wisconsin  Card  Sorting  Test  {£  ).  it  consisted  of  32 
response  cares  which  varied  in  terms  of  four  for-jas  (circle,  crescent,  squaro  and 
triangle),  and  four  :eeiors"  v. clacx,  goay.  yellow  and  orange).  and  two  sizes. 

The  designs  appeared  cn  a 3 in.  square  card  vrith.  the  designs  themselves  being 
either  1 in,  or  2 in.  in  height, 

Ttno  studies  with  the  same  exper d.T.:ontal  design  were  conducted,  In  the 
fi.  Sl.  ••+.>-  y ■,  t-Jii  o_-  tjTi.  u,.o  t.c-ru  required  to  learn  two  simple  concepts  successively. 

A“  £ -4  v'**o  -x  - i-abe.y  os  r/nxen  was  a tray  with  two 

rows  of  four  compartments  in  which  the  cords  could  be  pieced.  In  it®,  two  center 
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compartments  in  the  row  farthest  from  tne  Ss  were  placed  two  stimulus  cards:  a 
large  v ell ow  crescent  arid  a snail  black  square.  The  response  oards  cocxd  e 
sorted  into  two  categories  represented  by  these  tao  stimulus  cards  in  four  differ- 
ent ways.  The  basis  of  such  sorting  would  involve  four  simple  concepts j size, 
color,  shape  and  " part-whole.'**  Acquisition  of  the  size  concept  would  be  indicated 
by  the  S placing  the  cards  having  largo  designs  under  the  large  yel  iew  croccc..,, 
and  small  designs  under  the  small  black  square.  The  color  concept  rnqu.<re«.t  ms  S 
to  sort  cliromatic  cards  (yellow  and  orange)  under  the  yellow  stimulus  card,  and 
aclxromatic  cards  (black  arid  zravi  under  the  black  stimulus  card.  The  shape 
concept  involved  placing  figures  with  curved  linos  (crescent  and  circle)  under  the 
stimulus  ciuxi  -with  the  crescent  and  placing  figures  with  straight  linos  (square 
and  tx-iciiKlo)  under  the  stimulus  card  containing  the  square.  This  «*  part-whole* 
concept  was  based  upon  the  idea  that  a trianglo  is  part  of  a square.  Consequently, 
when  the  3 was  learning  this  concept,  ho  was  required  to  sort  part  figures  (triangle 
and  crescent 1 helcnr  the  crescent  and  ‘whole  figures  (square  and  circle)  bolow  the 
square. 


At  tho  beginning  of  the  experiment,  the  3 vras  given  the  following 
instructions; 

iit  xynjit  you  to  put  each  of  these  cards  (pointing  to  the  response  deck) 
in  the  slot  below  the  card  (pointing  to  the  stimulus  cards)  with  which 
you  think  it  belongs.  After  you  place  each  card,  I will  tell  you 
whether  you  are  right  or  wrong.  Your  object  is  to  get  as  mar.v  as 
possible  right.  Do  you  understand?  Go  ahead  and  try  the  first  one," 

Alter  the  3 reached  a criterion  of  10  successive  sorting  responses,  he 
received  the  following  instructions? 


"That  was  very  good,  I would  no;v  like  you  to  try  a different,  problem. 
This  one  has  a different  solution." 


In  the  first  study  (represented  by  the  letter  A)>  Group  1A  learned  the 
one  ope  vi.  .a  then  t Vs-1  concept;  Group  2 A learned  the  shape  concept  and 
then  the  color  concept;  while  Group  3A  J.oui'ne'l  initially  tho  color  concept  and 
then  the  oar t-whol c,?  concept. 


— j 


Following  the  learning  of  the  two  simple  concepts,  tho  S was  told: 

"That  was  fine.  Now  here  is  a third  problem  far  you  to  try.  ftow 
v/c  will  have  four  categories c" 


Two  additional  stimulus  cards  were  added:  a large  gray  trianglo  appearing 
an  tec  first  compartment  of  tho  tray  and  a small  orange  circle  being  placed  in  the 
fourtn  compartment.  Ss  in  all  three  groups  were  require  cl  to  learn  the  same  test 
concept;  a compound  concept  involving  both  the  shape  and  size  concent  (for  a 
schematic  representation  of  the  procedure  of  the  first  study  refer  to  tho  first 
three  columns  of  Tabled).  Examples  of  correct  responses  would  be  as  followc ; " 
a response  card  with  a small  black  crescent  would  be  placet’  under  tho  small  orange 
circle  because  both  are  small  and  have  tho  same  shape  (the  figures  arc  composed 
uurved  xinco),  A large  orar~e  square  should  be  placed  under  i.he  large  . j >. 
arxanglo,  because  botr-  are  .cargo  -id  have  straight  lines.  The  critcri'n  of  learning 
~'-'r  the  tost  concept  was  also  1C  successive  correct  rosy.. rises.  T >e  Sc  hoc’  a t >tal 
,1  six  decks  (19?  cards)  in  which  to  achieve  the  eric  -r.hn  vf  learning.  ?rbs  liriu 
was  required  because  rf  tho  >■  • - 


--  duration  of  thu  experimental  session. 


•16. 


nncl  procedure  (refer  t.e  t,hc  first  i-nroo  Cv.>j.\rii*o  • i,£i/j.c  >/•  a. i** ee  ./upe  ex 
Ss  TOi'o  required  to  laarn  two  simple  concepts  successively.  Group  13  learner  i tec 
shape"  ;ind  aiao  • concepts,  while  Group  2B  leer  nod  the  ah&po  and  color  concerts. 
aridTi Group  3B  learned  the* color  and  "part-whole"  concepts.  The  Major  difference 
between  the  first  and  second  study  was  the  navurc  of  the  test  concept,,  in  the^ 
second  study  the  teat  concept,  which  v/as  also  a compound  concept,  involved  both 
the  col^r  and  •*  part —whole"  concepts.  According  to  such  a concept;  a correct  sort- 
ing of  a response  card  with  a small  black  crescent  would  involve  placing  that 
card  under  the  stimulus  card  having  a largo  gray  triangle,  since  both  those  cards- 
have  achromatic  "coloring,"  and  both  are  "part"  figures. 

The  .inclusion  of  tho  second  study  in  our  experimental  design  was  to 
control  for  the  possibility  that  the  rate  of  acquisition  in  tho  first  study  would 
be  a function  c.f  some  general  effect  induced  by  the  learning  of  tho  simple  concepts 
rather  than  due  to  the  specific  interaction  between  the  simple  concepts  and  the 
test  concepts  For  oxannle.  if  Groups  DA  and  IB  learned  the  tost  concept  more 
rapidly,  then  wo  vn-uld  attribute  such  a f -biding  to  some  general  facilitating 
effect  tho  learning  of  tho  simple  concepts  of  size  and  shape  had  upon  the  learning 
of  all  coupe  und  ccncbpts*'  If,  on  "the  other  hand,  Groups  1A,  and  3B  learned  the 
test,  concept  most  rapidly,  wc  would  ascribe  such  results  to  tho  interaction  bet- 
ween the  successive  learning  of  the  simple-  concept  and  the  tost  concept* 


Results  and  discussion. 

There  were  no  significant  differences  between  Groups  X*  and  IB,  2A.  and 
2B,  3A  and  3D  in  the  rate  of  learning  trio  training  concepts. 

The  results  of  learning  tho  test  concept  in  tho  first  study  arc 
presented  in  Table  1.  Two  of  the  St>  in  Group  3A  failed  to  learn  tho  test  concept 
witimi  the  allotted  192  test  trials.  These  S s wore  assigned  scores  of  and 

tho  ca"icul»Liuii  of  both  the  moan  and  tho  standard  deviation  of  Group  3 A included 
these  two  unsuccessful  Ss.  It-  was  felt  that  such  a procedure  was  defensible 
since  it  did  not  exaggerate  the  differences  between  the  groups. 

'Table  5 

Mean  Number  nf  Trials  Required  To  Attain  Tost-  Con  coot  in  the  First  stuciv 
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Table  6 reports  the  date,  of  the  second  study  > Only  oi  ua.  of  tut  3d  S3 
in  this  study  were  capable  of  solving  the  test  concopu  within  the  allot tod  nuuoor 
of  trials,  Th(;  results . Vo)V,x!»wl!,  do  suggest  a trend;  tnc  per  cent  o_  Sc-  sox/ing 
the  test  concept , as  well  as  the  number  of  trials  railed  ay  tneso  successful 
S3  to  roach  a criterion  of  learning,  appears  to  do  rc.iateu  ,o  tne  nmaar  ex  sa..^e 
loncopfcc  appreciate  tc  the  test  concopt  which  had  pro-ieuely  been  learner,. 

Tabio  6 

Mean  Number  ex  trials  Required  to  Attain  Test  Conceit  — Second  Study 


Group  Training  Concepts 
2B  shape,  sir.e 


Tost  Concopt 


N Solv-  Mean  Trials  of 
ir.g  Test  Ss  Solving 
N Concept  Tost  Concept  Range 


shape,  sir.e  color  * Hpart-*\<1’.ol6"  10 

shape,  color  color  ■r  "part— .'hole11  11 

color,  n part-whole”  color  ♦ n part— whole*1  10 
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The  results  of  both  studios  appear  to  be,  in  a general  way,  consistent 
with  the  prediction  made  that  the  rate  of  lcarnin,  tho  test  concopt  would  be 
directly  related  te  the  number  of  simplo  concepts  appropriate  to  the  t-st  concept, 
which  liad  been  lcarn-xl.  In  tho  first' study  a very  definite  and.  significant  rela- 
tionship vras  obtained;  the  group  1A,  which  had  learned  both  cf  tho  single  concepts 
of  which  the  tost  concept  was  c c-sposcd  learned  the  test  concept  more  rapidly  than 
did  the  .group  2A.  which  had  learned  only  one  ->f  tho  3l<;nif leant  sirulo  concepts 
and  this  latter  group  .2A,,  in  turn,  acquired  the  test  concept  pore  quickly  than 
did  the  group  '3A,  which  learned  neither  of  the  appropriate  simple  concepts*  The 
results  of  the  second  study  failed  to  3 hew  the  s?xio  significant  differences,  seem- 
ingly because  such  a large  per  cent  cf  tho  Ss  failed' to  acquire  the  tost  concopt. 
the  trend  of  the  results  is  consistent,  1107/evcr,  with  tho  original  hypothesis.  It 
was  found  that  tho  rate  of  learning  of  these  Gs  who  did  solve  the  tost  concept 
appeared  to  be  directly  related  to  tho  nitmbnr” of  appropriate  sinplo  concepts  that 
had  boon  learned.  The  data  cf  the  second  study  also  suggested  that  the  per  cent 
of  3s  solving  tho  tost  concept  within  tho  allotted  trials  was  related  to  the  number 
of  "^pprnpr-inh.-.  sjr.plo  concepts  that  had  been  leer  ned. 

There  are  several  intcrrolatod_  problems  raised  by  tho  data,  the 
implicaticus  of  which  are  particularly  relovant  to  the  relationship  between  S-R 
theory  and  concept  formation  behavior.  The  first  of  these  is  tiro  discrepancy 
between  tho  results  of  Groups  lit  and  3B.  It  will  be  recalled  tlsab  these  two"  groups 
were  treated  similarly;  they  wore  initially  trained  on  two  simple  concepts  and  then 
worn  r eqiixrr.'.’  to  learn  u ccap-aun.'.  concept  composed  of  the  two  simple  concents  on 
which  they  had  been  trained.  The  results  indicate  that,  whereas  all  the  Ss  in 
Group  In  were  able  to  lcau-i:  a heir  <v  j.  pound  concept,  only  four  of  tho  10  Ss  in 
Group  33  were  successful.  An  jalysis  of  this  discrepancy  points  to  oj;o“”f  the 
basic  Mechanisms  in  human  concept  formation  behavior. 

The  results  of  Group  jB  demonstrate  that  «r.astcry»  ox”  tne  simple  concepts 
does  not  necessarily  insure  the  solution  f the  c . m.pound  concept,  jf  3s  cnn  learn 
tn’\  conce^ta,  why  > cannot  they  learn  the  o..Cijx.und.  conccg  t vmich  is  a , ere  " 

cone  mat  x n .f  the.  two  simple  concepts?  The  answer  lv  thia  quest!  a lies  in  the 
xw£ler a uiuu.an.g  .f  vaat  responses  are  learned  when  an  S masters  a simple  ounce. -t.  It 
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S b~  rote  cwraor"  could  learn  that  ho  ah.uld  place  all  crcsconts  and  trianplua 
Foil-  the  large* yellow  crescent  stimulus  card  and  all  squares  and  circles 
the  snaU  black  square  stimulus  c.-rd.  ilthc  uph  sucu  b ouavior  rosu-ts  in  t-*Q 
successful  completion  of  the  initial  phase  f the  experiment,  it  *-r,'  *“ 

tLso  verbal  <L.  (port  riem-es  vs.  whole  fibres)  which  erectly  facilitate  the 
acquisition  uf  the  test  concept* 

The  essential  duplication  of  the  “-bovs  point  is  w»iriu  wiu  associations 
urduriyinc  the  process  of  concept-  formation  in  a card  sorting  test  are  not  octvrcon 
+he  cards  and  «2»  sortine  response  but  rather  between  the  earns  ann  cone  vor-xu 
response  to  then  which,  in  turn,  servos  as  a cue  for  the  sorting  response.  Cot 
contention  is  that  v/hen  the  Ss  of  Gr  up  la  learned  the  simple  concepts  cf  snape 
and  size,  they  were  able  to  verbalise  those  •'  oncoptuae  differ  taicc3 , an  * ^ tnesc 
verbalizations  served  a a cues  which  facilitated  the  acquisition  of  tu»>  tost  con- 
cept, iwlthouGh  it  was  probably  c»sy  for  the  Ss  in  Group  3B  to  verbalize^ the 
conceptual  differences  between  the  response  card3  v»hon  learning  fcne  o.ur.pxc  concept 
cf  color,  it  was  oxtruncly  difficult  for  these  Ss  to  conceptualize  the  differences 
LutVfuoa  the  response  cards  k/hen  sorted  on  the  basis  of  the  ''part-whole"  concept. 

It  would  seer.  that  a trianclc,  especially  the  equilateral  triancle  which 
appeared  on  the  cards  usg!  in  this  experiment,  is  unable,  for  most  Ss, 
the  idea  that  it  is  part  of  a square,* 


tc  instigate 


The  emphasis  on  the  importance  of  verbal  cue 
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session*  As  3-3  fioT.ifton  the  case,  many  of  the  S3  were  found  tc  be  cnaztirTy 

inarticulate:  this  can  undoubtedly  be  attributed  in  part  to  defects  in  our 
questions.  Their  replies,  however,  die.  subject  some  inter cs tin,:  relationship-*;. 

The  Ss  in  Group  lit  wore  able  tc-  verbalize  the  rationale  of  thoir  card  sorting: 
after  fcavinr.  learned  the  test  concept,  Sicst  ef  them  ’.tot a able  to  express  tiisaa- 
sclvcs  in  terms  of  the  abstract  principles,  i»c,,  the  differences  between  the 
four  categories  rrs  on  the  basis  of  the  combination  f both  the  size  and  snapo 
factors.  The  remaining  Ss  expressed  themselves  in  a somewhat  mere  concrete 
fashion,  describing  spccTfically  ti*..  underlying  features  of  their  sorting  procedure. 


This  inability  to  res^-.n-i  to  t-ho  triangle  as  a part  of  the  square  was 
probably  the  pr iriary  reason  why  the  learning  of  the  » part-whole''  concept  during 
the  .initial  phase  of  the  experiment  required  a largo  .number  of  trials. 


rrxeber  ef  trials  required  to  achieve  the  criterion  of  loarnin;  the  r. ir.pl o "part- 
whole"  C-. ueOj -t  wag  U3»y  as  compared  to  5,7,  6,6 , and  20,6  for  the  simple  concepts 
of  color,  shape  ant.  size.  These  means,  it.  should  bo  noted,  are  based  upon  the 
results  of  all  three  croups  in  each  study.  The  shape  conceit  was  always  learned 
initially  while  the  learning  of  the  size  and  part-wh  In  concept-  alwavs  .follcayof* 
the  acquisition  of  a previous  simple  concept . The  color  concept  was*  learned  first 
in  Groups'  id,  and  2B,  and  was  the  second  simple  concopt  to  be  learned  in  Groups 

T»  A Otn  1 
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c.'-,,  « small  figures  with  small  fit  arcs,  round  figures  with  round  figures,  large 
figuros  with  large  figures,  sharp  edge  fip.ur»s  with  sharp  edge  fi^aros.M^  Con- 
trsstod  with  this  were  the  verbal  reports  of  tho  au o cess i\il  Ss  in  1a  ^“-i'  3t iwc 
■■}£  tiie  Ss  ware  practically  incoherent,  be  in;;  uiiable  to  spontaneously  provide  any 
raticnaX  basis  for  their  correct  sorting  bchav}<<r.  Upon  further  question:”'  it 
a-pearod  that  these  S-s  wore  sort  inn  the  cards  correctly  by  resp  >nding  on  an 

aost.rn.ct  i cvcu.  V;  tnu  cliii  crones  in  — # — — 

form  i 4 u , , these  Se  loarnod  to  place  a o'er  emit  ic  crescents  and  triangles  in  one 
category,  chromatic  croaennts  -and  trir~fJ.es  in  enotiv-i  ? aquiree  e- 

circles"  in  another,  *nd  chromatic  squares  an.1  circles  in  a fourth  category. 

Although  being  ab'J.e  to  conceptualize  tho  aif  feroncos  bovrocr.  the  achromatic  and 
chromatic  cards,  t-hov  wore  iinable  to  verbalize  the  diff^renco"  Ijotwcon  the  coros 
containin',  pert  figuros  and  whole  fi  e'er  os  • Thin  type  of  solution,  whiou  is  based 
upon  a combination'  of  both  abstract  and  specific  features  was  the  most  corner,  --re 
reported  throughout  the  second  study.  Only  one  of  tho  ei;.:ht  successful  Ss  (a 
S in  Group  31)  was  able  tv  give  a clear  statement  of  the  abstract  principles  which 
.raided  his  sorting  behavior. 

The  importance  of  verbal  cues  in  concept  formation  is  nicely  illustrated 
although  net  elaborated,  by  Oseas  and  Underwood  03  )*  They  used  as  stimuli  three 
different  geometrical  -forms  of  three  sizes  and  shades.  Size  ana  shade  warn 
relevant  diuensi ms,  while  the  form  was  irrelevant.  This  resulted  in  a taiK  in- 
volving nine  concepts,  each  being  a different  combination  of  3izo  and  shade.  It 
was  found  that  concepts  based  on.  small  and  largo  geometrical  form  were  loamc-d  more 
rapidly  than  these  based  on  medium  size  figures.  They  attributed  those  results 
to  interference  produced  by  stimulus  generalisation. 

"In  learning  concepts  -f  medium.  size,  generalizing  tendencies  free 
both  the  small  and  largo  figures  could  interfere.  But,  in  learning 
the  concepts  based  on  small  figures,  generalizing  tendencies  would  be 
maximal  from  the  medium-size  figures,  but  minimal  as  regards  the  large 
because  of  their  greater  ''distance”  a i mg  the  size  dimension* 

Likewise,  in  learning  tho  concepts  based  on  largo  forms,  inter  for  enco 
again  should  be  maximl  from  the  medium-size  figures  bub  .minimal  from 
the  small. »•  ( p«  1L6). 

The  same  lino  of  reasoning  3hould  apply  to  concepts  involving  tho  three  siiades 
(white,  gray  ana  black)  along  tho  brightness  dimension.  Dior  a wasn't,  however, 
any  difference  it:  tho  speou  of  lu.trnJLug  these  eoueupts.  The  discrepancy  N.*  tween 
the  loarning  of  concepts  eased  on  size  as  compared  with  U*i,.,litnuS.s  ace  jrding  tc 
our  analysis  wmfLd  be  aue  to  the  differences  in  the  votbal  responses  produce-.:  by 
the  stimuli.  In  the  case  cf  size,  one  docs  not  initially  respond  to  tho  size 
binonsion  with  the  verbal  responses  of  large,  medium  and  small.  One  has  uc  learn 
that  there  are  three  sizes  before  those  descriptive  terms  can  be  attached.  It  is 
during  this  learning  uf  fchG  uxJLsLuncu  of  three  sizes  that  the  intcrierin  : effects 


sequent ly,  the  interfering  effects  on  the  gray  concepts  arising  from  the  stimulus 
■ v-*--* i jc  ,,i j have  opp-crtuinty  to  ep>eraTie»  Jt,  would  a . oar  that  the 
throe  distinctive  words  inhibit  the  expression  cf  stimulus  generalization  based 
upon  physical  similarity,  as  was  found  to  bo  the  ease  i i tho  study  by  Kuom;o  ( ) 

Our  p.  int  can  he  summed  up  by  saying  that  if  Qsoas  and  Underwood  b&]  usodtlir'c 
shades  >f  gray  rather  than  white,  gray  *n*  Mack,  they  would  also  have  found  , .n«r- 
alizfttion  ext cats  during  the  learning  •.  £ concepts  based  upon  differences  in  shale. 
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ef  our  own  study,  it  night  be  argued  that  cur 
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ariTU'-ient  is  not  entirely  just! fie;1..  Our  emphasis  nas  been  on  response  *r * ou-er. 
ones  which  servo  to  mediate  formation  of  the  ar.;,xopriato  card  s orting  responses. 


Such  an  analysis  points  tu  wlict  we  believe  are  basic  mechanises  as  well  as  ihtc- 
frratinr;  t-Idilkinf;  behavior  and  simple  associative  learning,  rather  than  creating 

. . _ * vt,.  r»  ,,»*\r>'roritT  » 

itus  Dotwoon  tnu  two,  as  j-S  eusvwMUxv 

ticnahip*1  orientation.  .In  addition  to  this,  our  analysis  duos  not  ^require 
the  appropriate  relations hips  bo  perceived  for  the  concept  to  be  uuosinc* 
i.ty.-,[ yl n\  it  would  bo  our  guess  that  tho  per  cent  of  Ss  solving  the  test 
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a hiatue  botwoon  tne  two,  as  is  eus  u.mor  j-  ‘ 

.r elation, o hip”  orientation.  .In  addition  to  this,  our  analysis  doos  not  requ^e 
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concept  would  incroaso  by  conditioning  the  triangle  and  crescent  to  a caion 
nonsense  syllable*  Such  a prccodurc  would  provide  a common  verbal  cue  vrhich 
facilitate  in  the  acquisition  of  the  test  concept,  even  though  it  would  n.t 
emphasize  tho  idea  that  a triangle  is  part  of  a square. 

Let  us  now  consider  the  significant  differences  found  between  the 
three  groups  in  the  first  study,  Our  analysis  would  suggest  that  tho  advantage 
derived  iron  the  acquisition  of  the  appropriate  simple  concepts  did  net  stem  from 
the  more  repetition  of  correct  s ;rting  responses,  but  rather  from  the  opportunity 
the  initial  training  provided  for  the  appro;£fiatc  verbal  responses  to  become 
dominant  and  thereby  facilitate  the  acquisition  of  the  test  concept.  Essentially 
the  preliminary  training,  involving  the  appropriate  sinplc  concepts,  modifies 
the  cue  situation  rather  than  strengthening  markedly  any  particular  response 
tendency*  Unlike  a simple  conditioning  situation,  in  which  the  conditioning  trials 
increase  the  habit.  sr.»*caigth  botwoon  tho  conditioned  stimulus  and  the  cen.litioncd 
response,  tho  major  effect  of  the  training  trials  in  the  present  study  is  tc 
determine  vrhat  verbal  cues  shall  bo  dominant  at  the  beginning  of  the  test  trials., 

This  point  vraa  borne  out,  tc  some  extent  by  tho  ccononts  of  the  Ss 
following  the  completion  of  th/’ir  experimental  session.  The  most  common  intro- 
spective report  f the  Ss  in  Group  1A  when  describing  the  rationale  of  their 
correct  sorting  procedure  for  the,  concept  was  the  simple  statement  f the 
abstract  relationships  involved  (size  and  shape).  The  most  comm on  report  f the 
Ss  in  Group  2d,  *hich  had  only  loomed  one  (size)  of  the  appropriate  simple 
■concepts,  vr.'f  a more  specific  description  even  though  seme  abstract  features 
were  mentioned.  An  example  uf  this  type  of  report  is  one  in  which  the  S categori- 
zed the,  groups  as  largo  squares  and  large  triangles,  large  circles  and  Targe 
crescents,  etc.  The  most  common  report  of  tho  5s  in  one  third  group  was  vague  in 
that  it-  had  rr.-s  ».,v:  r.r»  spn«  i »“y  i n .my  clear  a-  sTsple  manner  tho  verbal  cues  wliich 
dictated  their  sorting  response, 

A basic  problem  raised  by  tho  ..resent  studies,  but  unfortunately  not 
answered  by  then,  is  related  to  the  question  of  whether  these  factors  which 
.influence  tn~  rapidiey  oi  acquis ixicn  of  compound  concepts  ( such  as  training  ot> 
simple  concepts)  also  influence  the  per  cent  of  Ss  solving  the  compound  concept. 

The  data  from  our  tv/c  studies  would  suggest  this”is  so  since  in  the  initial  study 
the  only  two  Ss  who  failed  to  s.-lvo  tho  test  concept  wore  in  tho  that  had  no 

t - lining  .n  tnc  ar.xrorriato  sample  conceits  “while  in  tho  second  study  the  "*cr  cent 
of  solvers,  in  each  group*  was  directly  related  tw  the  number  f a:r.-y-.T*tn*c*  el*—'  •• 
cnncr.pt.^  lanrnol.  One  might  argri,  however,  that  tho  training 
simple  concepts  eas  tne  effect  of  hastening  the  appear  unco  of  the  a*  .or  opr  into 
ver.  ai  responses  but  if  unlimited  time  was  afforded  t'  rVI.  gs  tho  .r-r  coat  •-'C 
sc-ivors  would  be  unrelated.  to  the  t;>pe  of  preliminary  training.  our  findii.gs 
— - ;-i',  •-  - b '-Ms  :;e.uti.  since  two  ej  tee*  do  i n Group  IB  (no  brainii,  on 
appropr s ate  . simp!  e concepts)  who  were  unabXc~to  solve  tho  test  c..r.ce  t '"within  th.- 
am.ot^e<  triers  were  able  tu  solve  the  Lost  «.-nCv;  t with  additional  oriel.';,  Tho" 
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theoretical  "robioM  involved  in  this  question  as  whether  the  training  on  approp- 
riate simple  concepts  mur  oly  hastens  the  appermneo  of  the  appropriate  vernal  . 
responses,  assuming  that  it  is  within  the  Sw  vct  ct.iro,  ur  wnothcr  e tia-ining 
“selects  out"  the  aotrcyi-iata  verbal  rosp'/Eae-  which  under  -other  training  conditions 
night  n.-t  occur. 

Cror  analysis  of  the  present  data,  with  its  major  emphasis  or;  the  cue 
situation  using  ru->  ’ified  as  a function  of'  tioairing  , iiua  certain  sii.d-iincies  to 
Gut  brio 5 s (3  ) treatment  ei  coittiitioriing  phonenona.  This  do  os  not  moan  necessarily 

i*aj.u  only  c> jjTu.-x:.  r.wi-kuiyUuj-  vw;i.i— , -----  _ ^ — 

to  human  thinking  bonaviur.  The  stimulus  situation  is  an  important  variable  in 
all  K-R  theories,  whether  they  he  committee:  to  a supple  trial  associative 
principle  or  to  o habit  gr owbh  principle,  iifiahin  a theoretical  ircj.iowcrk  inv-_ iving 
the  Iiab.it  pprewth  principle  it  can  be  said  that  tne  near  associations  involve.-  in  the 
present  study  are’  not  now  associations  with  zero  or  relatively  weak  habit  strengths 
but  instead  are  establishix’  associate nns  v.dth  thoir  habit  strengths  ar/pr.  aching  r 
having  appir  cached  thoir  asymptote  values.  The  essential  condition  fv.r  the  ac- 
quisition ,-f  the  test  concepts  is  tiiat  the  relovant  associations  become  dominant  in 
thoir  competition  with  tho  irrelevant  associations.  This  cor.;es  about  by  rapid 
shifting  in  tho  dominant  position  in  response  hierarchy  because  f the  almost 
equal  strength  of  the  competing  associations  involvin''  the  various  verbal  responses 

Experiment  6 

In  the  previous  experiment  an  analysis  of  human  concept  formation 
behavior  was  suggested  involving  a sequence  uf  two  s-R  associations.  In  the  first 
connection  tho  stimulus  would  represent  the  test  cards  while  the  response  would 
rofoi  to-  the  verbal  (usually  subvoca  1 ) responses  MU' o t ■. . them.  The  ”t  ~ mb *■  * of  th— 
second  would  represent  the  verbal  cue  produced  by  tne  preceding  response  while 
the  rospaonse  would  refer  to  the  uverE  card  sorting  behavior. 

Tho  present  cxp-.erir.icnt  at  teapots  to  evaluate  the  adequacy  of  this  type 
of  conceptual  analysis  when  applied  to  a comparison  between  a reversal  and  n-n- 

' A V -L  — i.  iiiiA-  i-i  V.  i-AlCw;  v.  iJlutH/xJII  WiO„  UAII-  g.CCii  XI,  AS  S3  Ul.ip  V,  A. >1 1 IB  iiii't 

learning  <-f  a cu-ncep  L will  be  facilitated  when  the  q,  pi-opiriatc  verbal  cues  arc 
pr^ cent „ Thus  hypothesis  w,  ulcx  predict  that  reversal  shift  would  be  mere  rapid 
ITIan  nenr  ever  sal  shift.  This  would  follow  because  at  the  beginning  of  the  reversal 
snuft  the  appropi’iato  verbal  cues  are  dominant j they  arc  merely  connected  to  tho 
wrong  sorting  responses.  This  condition  of  having  the  appropriate  verbal  cues 
dominant  would  not  prevail  for  the  condition  jf  r; : nr  ever  sal  shift.  At  the 
beginning  of  the  nonroversal  shift  the  verbal  cues  laminar h ar 
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Exp-  erimer.t al  procedure . 

The  experimental  design  is  represented  in  the  foils' .vfing  2 x 
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Xhs  N.l’.Uc  Card  Sorting  Test.  Form  3,  was  used.  It  is  a ratner  complex 
test  and  need  not  be  described  here,  The  reason  for  its  complexity  is  that  our 
supply  of  Ss  was  exhausted  and  we  were  forced  to  use  So  who  hau  experience  with  tne 
initial  form  of  the  N.Y.U.  Card  Sort-ins  Tost.  Consequently  a card  sorting  test,  as 
unlike  Form  1 as  possible;  was  designs**.  The  two  concepts  used  can  be  represente 

by  the  letters  A and  fi. 


reverse  of  Concept  B,  The  Ss  wore  net  informed  that  a shift  from  the  first  concept 
to  another  concept  would  belnade. 


Results  cuicl  D"  scussion# 

According  to  our  analysis,  the  combined  Groups  1 and  a (reversal  shifts) 
should -Isara^®  second  concepts  mere  rapidly  than  the  combined  Groups  2 and  3,  The 
results  obtained  ware  in  that  direction  and  also  significant  (p*  ,01).  Unfortun- 
ately, there  was  a difference  between  tno  groups  in  the  rate  of  acquisition  of  the 
first  concept  in  favor  of  liroup  i over  Group  2,  and  Group  U over  Group  3»  The  Ss 
wore  randomly  assigned  and  consequently  this  difference  in  tho  rate  of  learning 
the  first  concept  was  purely  a function  of  chaice*  Tho  result,  however,  is  that 
such  a chance  difference  in  the  learning  of  tho  first  concept  invalidates  the 
significant  difference  obtained  in  the  learning  of  tho  second  concept. 

Experiment  7 

uurmg  lino  ’.Hue  tne  uiuu  from  the  pro  ceding  experiment  was  conectcd. 
Buss  reported  (1  ) that  in  human  concept  formation  learning  a reversal  shift 
occurred  at  a more  rapid  rate  than  did  a nonrovcrsol  shift.  Such  a finding  vms 
consistent  with  our  prediction.  Buss,  however,  accounted  for  his  obtained 


rcauxtG  xn  toiius  of  pcurti^i.  t*oinfVjx*CGnjon’ 
of  discrimination  learning,. 
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Tne  present  experiment  was  similar  to  Experiment  6 in  its  attempt  to 
compar o the  effects  of  reversal  shift  with  nonrcvorsal  shift  in  concept  formation 
learning.  An  experimental  modification  was  introduced  which  had  as  its  aim  an 
evaluation  of  tho  relative  merits  of  the  explanations  offered  by  Buse,  as  compared 
to  cure,  to  account  for  the  superiority  of  a reversal  shift  over  a nonrov  -rsal 
shift. 

Experimental  procedure . 

This  oxp,arimont.  at  the  time  of  writi;;3,  has  not  boon  completed,  out 
tne  results  are  so  definite  tnat  it  was  decided  t c roprvt  the  tho  initial 

**°  ®a»  Tuoso  S«  were  iron  the  elementary  psychology  cour  se  of  University  College 
of  Now  York  University. 

The  m.i.U*  Card  Sorting  Tost,  Form  ?,  was  used.  This  tost  is  similar 
to  Porn  1 (a  description  of  which  appears  in  the  report  of  Experiment  «;>. 

V licit  3 Ty  ••  fi  ,m  I’m  Q pnl>pf  w V 11+  /arl  4- 1.  ^ _*  ’ -T  ...  f , 

- r- _ - 4 cm Xa..ntile • cmd  reu  vr&&  siiostxtut>ca 

for  tlic  orange  color Tho  t.wo  stimulus  cards  used  were  ne  t identical  with  ary  of 
oho  response  cards.  They  were  a small  dark  gray  ellipse  and  a large  orange  " 
pentagon,  ° ° 
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A^ter  reaching  a criterion  of  li>  successive  correct  responses  on  tne 
first  concept,  half  f the  3s  in  each  group  wire  required  to  learn  the  reverse  of 
the  shape  concept  ("curved  shapes"  under  the  pontagon  and  "straight  shapes''  under 
the  ellipse),  while  the  remainder  had  to  learn  t-he  reverse  of  the  cox' r concej .a 
( chromatic  figures  under  the  gray  ellipse  ana  achromatic  figures  below  the  -range 
pentagon).  The  groups  were  equated  in  terns  of  their  performance  on  tne  first 
concept.  The  learning  of  the  reverse  concepts  will  be  referred  to  as  the  second 
concept,  Tablo  8 represents  the  experimental  design, 

Tablc  8 
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Both  Buss  and  this  writer  would  expect  Groups  C-,i3  and  S-RC  to  dernont- 
strate  slower  learning  than  Groups  S-RS  and  C-RC,  Buss  would  expect  this  event  to 
occur  on  the  basis  of  a roinf or cenont-~inMbiticn  theory  with  a principle  of  partial 
reinforcement  added  while  this  writer  would  predict  it  on  the  assumption  that  the 
appropriate  verbal  c»**'s  are  dominant  for  the  latter  two  gr-Aips  at  the  beginning 
: r 

According  to  Buss'  aiwlysis,  the  3s  in  the  nonroversal  shifts  (Groups 
C-RS  and  S-RC)  'would  receive  partial  reinforcement  rhoa  responding  -.raring  the 
learning  of  the  second  concept-  in  the  manner  which  had  been  correct  i r *hc  first 
concept.  For  example,  placing  a yellow  crescent  under  five  largo  • 'ango  pontage n 
stimulus  card  would  bo  a correct  response  .far  u S in  Group  C-RS  luring  the  learning 
of  the  first  concept.  It  would  also  bo  a correct  response  for  the  sane  3 during 
the  looming  ::-f  the  second  concept.  This  partial  reinforcement,  acc  ;riing  to  Buss, 
would  survf;  to  Maintain  the  color  concept,  and  thus  retard  tne  learning  of  the 
reverse  shape  concept,  Fcr  the  reversal  shift  groups  (Groups  C-RC  and  S-R5) 
there  would  bo  no  rcliutueomcrt  e.f  the  aiscr  i’ainaM on  learning  previously,  i.o,, 
respo  nses  which  ?*«rc  r-  rrcct  during  the  .learning  of  the  first  concept  wvui<2  bo 
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m ox  car  to  Lest  the  relative  merits  of  Buss'  formulation  uni  that  f 
' • necoc-saiv  t ..>  dovise  some  experiment  xi,  technique  capable 
. wffc.cts  e.f  partial  reinf-  rccn.orit.  This  was  accomplished  by 
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•ttio  Ss  oi  both  the*  rover  Ceil  and  nonrev.  r^.il  shi.:t  groups  were  under  gvin&  iOOJo 
nen— reinforcement;  ot  the  conotft  learned  previa  fi-siy. 


During  the  learning  of  the  second  concept,  the  S3  in  all  rye-ups  used 
this  16  card  desk  until  they  reached  a criterion  of  10  successive  correct  responses. 
V*ith  i.  his  is  edified  deck  the  correct  responses  for  both  the  reverse  shape  and 
reverse  size  concepts  were  the  sane  and  hence  it  was  necessary  to  re-introduce  the 
previously  discar led  16  cards  in  order  to  compare  the  offects  of  reversal  shift 
with  the  uourovursal  shift.  The  criterion  of  learning  with  the  32  card  deck  was 
15  successive  correct  responses. 

Renewing  the  learning  of  the  second  concept,  lialf  of  each  group 
learned  the  shape  concept  while  the  other  rialf  learned  tlio  color  concept,  we  will 
restrict  our  analysis  to  four  major  groups  differing  in  terms  of  the  second  and 
third  concepts  they  learned.  The  four  . *r ->ups  will  bo  designated  as  follows; 

Groups  RC-C.  RC-S,  RS-S,  RS-C.  The  letters  prcee-.Un g the . hyphen  refer  t.  the  second 
concept,  while  the  letter  following  the  hypnen  refers  to  the  third  c incept.  In 
the  learning  of  the  third  concept,  th.  entire  32  cards  were  used. 


Results  and  discussion. 


Since  both  the  reversal  and  nonrcvcrs.nl  groups  had  suffered  100#  ncr.- 
reinforcement  of  the  correct  response  tendency  for  Concept  1,  Buss  viuuld  be  forced 
to  predict  no  difference  between  those  two  gr  -ups  in  the  rate  they  learned  the 
second  concept.  Although  this  writer  would  not  donjjr  the  possible  effects  cf 
partial  reinforcement  in  a situation  such  as  Buss  used,  the  elimination  of  this 
variable  in  our  cxpuiiment  should  not  off oct  our  hypothesis,  i,c,#  a reversal 
shift  should  be  more  rapid  than  a n,..tu-vvorsal  shift*  Table"  9 reports  tic  results 
a t-nc  learning  of  t.ve  second  conevpl  iu  torus  of  the  performance  of  the  various 
groups  with  both  the  16  and  32  card  deck. 


Table  p 


Median  and  Range  of  Number  of  Trials  to  Reach  Criterion  of  leajninm  for  Second 
Concept. 

16  Card  Deck  32  Card  Deck 


Gi’ouo 


Median 


"Range 


Median 


a_h  rJL 


3-10C 


0=160 


With  the  16  card  deck  the  correct  responses  for  both  the  re/.rse 
anc  reverse  color  arc  the  same.  There  was  no  si0-nificant  difference-  in  the 
tbru^rco  i-f  the  few  groups  with  the  16  card  deck.  With  the  32  a-  H c'-  a-v-ovor 
th°«  wore  very  larEv  ana  significant  . ifforonccs.  d Vi 
C-RS,  C-liC  w.  S-RC)  tho  reversal  groups  learned  tv 
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Table  10  ret »ri.s  the  results  of  the  learning  of  the  third 
fhsoe  results  arc  consistent  with  those  obtained  in  relationship  to 
of  the  second  concept,  (both  02  the  differences  were  ^5hific£j.t  at 


concept, 
the  acquisition 
the  .01  level ).. 


Table  10 

Median  and  Range  of  Number  of  Trials  tc  Reach  Or i 1 'ion  of  Learning 
for  Third  Concept 


Group 

Median 

Bong0 

RS-S 

1.0 

1-25 

RC«S 

U.5 

1-160 

RG-C 

?.o 

l-lll 

R3-C 

8.0 

1-36 

They  once  again  demonstrate  that  a reversal  shift  is  simpler  to  accomplish  than 
a nonrcversal  shift. 


Experiment  8 

Our  analysis  of  human  concept  formation  behavior  into  a sequence  of  twe 
S-ii  associations  has  an  implication  for  that  age-old  controversy  between  the  con- 
tinuity and  non-continuity  interpretation  of  discrimination  behavior.  Since  wo 
have  emphasized  the  importance  of  the  appropriate  verbal  cu^  in  human  concept 
formation  learning  it  would  appear  that  a reversal  shift-  in  concept  foi’mation 
learning  prior  to  the  appearance  of  the  appropriate  verbal  cues  should  not-  retard, 
learning,  i.o.,  the  non-continuity  hypothesis  should  apply  to  the  human  concept 
formation  behavior.  This  pilot  study  was  designed  to  test  this  possibility. 

Experimental  procedure. 

The  II.Y.U,  Card  Sorting  Test,  Form  1,  was  used.  Two  stimulus  cards  were 
used)  one  containing  « largo  figure,  the  other  a small  figure.  For  the  first  ten 
•iXpor  1 tw.-rif.al  gr-irap  wns  required  i.o  pi  *''*•»  r -spouse  c O.rds  with’  small' 


oriels,  o- 1 


"Figures  below  the  stimulus  card  with  the  large  figure,  and  response  cards  with 
largo  figures  below  the  stimulus  ward  with  the  &udil  figure.  The  correct  response 
for  the  control  group  was  to  plieo  the  sine  size  response  card  under  the  same  size 
stimulus  card.  From  the  eleventh  trial  on,  the  -_cr.  cct  response  for  e-c-th  ^ oucs 
was  similar  to  the  situation  which  prevailed  for  the  control  group  during  the 
first  10  trial  a - 


There  were  15  Ss  in  each  group  .from  the  elementary  psychology  course  at 

-f*  -*r 1..  • 1 
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Resul  fcr.  and  discussion. 

The  experimental  group  required  a moan  of  ?6»2  trial,  far  the  emergence 
-f  trie  correct  rest--  -whii o the  centre!  group  required  a moan  or  65.8  trials. 
This  difference  wo. 5 no-!-,  significant. 
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Although  the  dlrcctim  of  the  results  is  consistent  vrlth  the  ir.pl  lent  ion 
;x  the  wnuinuxty  hypothesis,  it  xa  obvious  thit  the  uul«  d..  net  warrant  any 
extensive  analysis  or  speculate  v.s,  T/hat  the  pilot  study  dues  suggest  is  t,vt 
the  card,  sorting  technique  is  applicable  t • *re  pr  ble;n  under  ooRSideraei-/..* 
is  this  writer's  intention  to  initiate  some  systematic  investigations  in  unis  area,. 

Qonoral  Discu-°^i?n 

The  results  reported  in  this  chapter  are  suggestive  that  v.rbui  responses 
play  an  important  role  in  pr obi »in  solving  behavior.  Such  a conclusion ^13  nc .rt > .or 
-j. — p..+  it,  -is  f<rit.  that  such  a conclusion  is  helpful  in 

g ucu.  ea-aiiy  i.v*  *.  — — — - - 

pointing  t > a problem  area,  a ciurif icsticn  of  which  can  contrihieo  much  to  ur 
understanding  of  human  problem  solving  behavior. 

One  of  the  major  implications  of  >ur  orientation  is  that  there  is  a basic 
theme  common  to  the  understanding  ■::£  all  behavior  ranging  from  animal  behavior  in 
simple  learning  situations  to  human  problem  solving  behavior,  i.o.,  in  order  to . 
or  > .-diet  bchavi  :.r  it  is  no  cos  5 my  to  oonvi-ol  one  stimulus  situation.  This  task  is 
relative] y easy  when  one  is  concerned  vrith  predicting  bchavi  r of  animals  in  a 
simple  situation  because  oho  exporinonter  has  direct  control  of  the  physical  en- 
vironment. to  which  tho  animal  is  responding.  This  condition  of  direct  control  of 
the  stimulus  situation  dees  not  prevail  in  most  cases  or  human  problem  solving 
bchavi  jr,  since  the  human  subjects,  when  attempting  t;>  solve  a problem.,  are  usually 
responding  to  their  cvm  sub-v  eal  verbalisations.  The  task  wf  the  experimental 
psychologist  then  becomes  the  one  of  controlling  indirectly  these  sub-v.cal 
verbalizations. 

How  can  this  be  done?  This  is  rv <t  a novel  question.  It's  the  sort  of 
question  which  motivated  the  gestalt  oriented  psychologists  like  Low in  ( 8 ) to 
insist  that  behavior  could  not  bo  related  directly  to  tho  objective  physicalistic 
environment  .f  tho  subject  but  rather  had  to  be  correlated  vrith  tho  subject's 
psychological  environment.  The  important  point  ~f  view  is  how  is  the  "psychol- 
ogical environment"  (or,  what  we  prefer  calling  when  dealing  with  verbal  organisms, 
"tho  verbal  5 tinulus  situation")  to  be  defined?  The  gestalt  orient ..d  psycb-.-l.  gists 
fai]  ad  to  give  a systematic  answer  to  this  question.  Because  of  their  concern  and 
experiences  with  problems  of  perception,  they  frequently  used  introspective  reports 
to  describe  the  state  of  the  subject's  psychological  environment.  To  the  modern 
beiir.vicr  1st  the  approach  to  the  problem  of  sub-vocal  verbalisation  im-ough  the 
medium  of  introspection  provides  only  half  of  the  picture  required  f..r  a~fuli 
under siairiing  of  behavior,  prediction  ,;f  behavior  from  the  observable  or  nani- 
puiaO io  ^tixuiuc  situation  requires  eaae  , . .0-  Sojj.xuu.uS  3 it ua 0 ion  arising  from 
internal  responses  should  be  defined  in  terns  of  past  and/or  present  states  of  tho 
organism  and  its  environment. 


;Yc  have  attempted  to  do  this  in  our  work.  The  second  and  oxxju.  u 
ments  m tixis  chapter  have  defined  the  verbal  cue  in  terms  of  ;>ast  stacks  of  tho 
organism  and  its  environment.  It  would  appear  from  these-  results  that  one  of  the 
n njur  lacier-'*  transferred  from  one  concept  formation  urrM  m r.n  another  .rb'n  for 
saE - ^ sorting  tost  is  the  Ss'  verbal  responses,  «k  the  cues  derived  from  than. 

A-.  -lit  tno  rr«.i?ler.is  r-.jcu5.muvg  is  now  Co  uhe:>c  verbal  r-ear,..r >sos  •••ain 
csconilency ; gradually  or  suddenly,  consciously  ai  unr  ..■•necic-uslv?  r -y.~r._ 

■-w  5 tor.  ...tic  r.ork  involving  ''•no  contini.13.ty  - non— c ontinu  Ltv  nriur+'O  ■>  .«  u.-j  .■  •-  ....  ~ — 
will  be  car.ihvf  ..f  clar-ifying  this  pr -blare  


«& 


Chapter  TV 

TJiu  Requisition  f Flexibility  in  Problem  Solving  Situati  ns 

General  Introduction 

Training  people  to  be  flexible  in  r-heiy  problem.  solving  be  navi  or  has 
always  boon  an  appeal inr  thought  to  an  educator,  How  this  vtois  xj  uo  acc~,.i.u.isho'.l 
has  been  for  the"  most,  part  a problem  which  has  concerned  social  philosophers 
rather  than  experimental  psychologists.  In  recent  yonrs,  however,  the  renewed 
interest  in  the-  field  of  problem  solving  behavior  has  once  again  brought  this 
imp  .rtant  educational  pr>bl«so.  to  the  attention  A'  research  psychol’ gista. 

The  experiments  roper  tad  in  this  chapter  were  fur  the  meet  part  cnpiii- 
cally  oriented  studies,  their  nu j or  concern  being  to  discover  techniques  capable 
i f influencin':  the  degree  of  flexibility  in  a problem  solving  situation. 


Experiment  9 

This  experiment  was  dosi'Ticd  to  determine  whether  uho  development  of 
a r.;r,at'l  set  vr  •’ Elrgstcl j ung"  could  be  influenced  by  various'  tybs  of  training 
immediately  prlr  to  the  presentation  of  the  set  material.  This  training  involved 
the  presentation  of  a ryoup  or  gr  .-^.s  of  problems  which  vras  frll'-wed  by  a numbor 
•f  set-inducing  problems  of  the  type  used  by  Luchins  (?  ).  It  was  uh-.-u  :ht  that 
S?  uh  i war-  givor.  r.  number  of  similar  problems  all  -f  which  ch-uld  ho  solved  by 
The  same  principle  w>  ulU  succumb  more  easily  to  the  sot  inducing  pr  -bloi.is.  Con- 
versely, if  Ss  experienced  a number  of  problems,  all  of  which  were  different  from 
each  other.  then  these  Ss  should  be  expected  to  resist  more  effectively  the  set- 
induci.ig  problems. 

Experimental  procedure. 

This  experiment  was  conducted  on  n cm  rn  basis.  A.  t -t.r.1  < f 86?  «s  y?as 
used  from  various  colleges  within  Now  York  University,  pace  College  mil  CiTy  College 
of  licr.v  York.  The  Ss  were  each.  given  a b<>' -klot  . f ...no  • f lU  experimental  ferns. 

Initially,  they  were  fiver.  a series  or  training  problems  designed  to 
train  the  to  oe  ciuner  rigid  or  flexible.  Then  they  were  presented  with  wo 
or  three  Luchins'  type  problems  which  could  be  solved  only  in  a set  (b~a-2c)  manner. 
The  strength  -..1  tins  set  was  measured  oy  a tost  pr-.bleni  vhiich  o m?!  1 p...  so^vod  in 
the  set  manner  or  by  a more  direct  meth-.d  (a-c). 

The  cxperijucntcij.  grouj  s uiffero-.l  from  each,  other  in  terns  ,f  several 

V’na'i.lblon.  TilOS'L?  O C,r*  ♦•►■■•wv.  - 

1.  Rigid  or  Flexible  Trainings  Rigid  training  always  involved  a scrips 
of  problems  which  n-uld  be  solved  by  a simple  formula,  while  floxiblc 
training  involved  a series  of  problems  involving  different  princ .ivies. 

2,  Type  of  Tx^aining  pro  cion,  there  wor-e  two  ma-ir,  types  of  training 
jsrobloDs  usodj  those  involving  nunoyieal  Daaipn)  actions  and  t-noBe  not 

requiring  numerical  manipulations. 

*•  N'ctooi  of  Training  Problems*  Some  Ss  received  ste  train  i-;  • r ler- 
while  the  remainder  received  lo  training  problems. 


‘.’it  ^vrf***** 


i,u  Number  of  Sot  Inducing  Problems:  Some  i»a  received 

nr  obi  eras  Yfhile  the  romaindor  received  tliroo* 


:ro  sot-inducing 


Rosults 


5.  Set  Breaking  Trainings  While  the  experiment  was  in  progress  another 
group  was  added  which  differed  in  terns  of  the  training  received,  The 
Ss  T.rho  received  this  type  of  training  had  actual  experience  in 
"Creaking  mental  sets,  ether  than  the  one  induced  in  the  tost  s-iiw, 

uu.  djLO oUS  S io!«. 


Much  to  the  surprise  of  this  writer,  the  experimental  variables  in- 
vostigatc.'.  failed  to  provide  any  consistent  findings,  Tho  only  consistent  filling 
was  that  a control  group  that  received  the  set- inducing  problems  ..o.tu  rio  previous 
trainin'-,  fieri '•>!  r ,,r  rlcid.  load  the  highest  pci'  centage  of  set  solutions  cm  the 


test  prcblcn.  This  would  seen  to  imply  thft  any  training  prior  to  sot-inducing 


During  the  course  of  the  experiment,  when  it  became  apparent  tliat  our 
experinontnl  techniques  wane  not  going  tc  influence  the  "flexibility"  of  our  Ss, 
it  was  hypothesized  that  f's  cannot  learn  to  be  flexible  by  passively  experiencing 
a nurher  of  different  pr  Tei.ons,  but  rather  require  active  set-breaking,  experiences. 
This  is  vrty  tho  "set  breaxing  training  group"  was  introduced  but  as  has  already 
been  indicated  the  effects  of  such  training  was  not  noticablc. 

Another  possible  explanation  if  -?ur  negative  results  is  that  the  ri;  id 
training  was  so  simple  (ail  problems  v.'erc  alike)  that  the  Ss  became  suopici.us  and 
actively  looked  for  "trick"  questions.  If  this  ware  so,  arid  r<a!oste  f s a.o  Ss 
imply  this,  then  the  rigid  training,  by  its  very  nature,  was  defeating  the  purpose 
for  which  it  had  been  devised. 

Another  possibility  is  that  the  Luchins'  problems  reflect  certain  basic 
thinking  and  personality  variables  incapable  of  being  influenced  by  brief  pre- 
trajning  sessions. 

The  negative  results  of  this  study  raise  interesting  problems  in  their 
relationship  to  tho  positive  findings  report c-d  by  Schroder  and  Rotter  (lb-)*  They 
report ; 

"Conditions  in  this  experiment  imaging  U-  rigid  l.chavi.r  consist  of 
repetition  of  the  same  ,r  similar  situations  with  reinforcement  always 
following  the  sane  typo  of  solution.  The  more  trials  the  greater  the 
rigidity.  Non-rigid  behavior  was  learned  by  introducing  trials  where 
an  alternative  solution  was  possible  and  sufficiently  easy  that  it  could 
readily  be  grasped  'when  S discovered,  that  the  previously  c-:  rrcct  method 
would  not  work.  The  acre  time.’  S is  forced  to  adept  another  solution  tho 
greater  ’s  the  potential  that  he  will  expect  and  leek  for  chance  in  the 
situation,"  ( lo  , p„  1)48 ). 

It  is  this  writer's  hypothesis  that  the  key  difference  in  Schr  >de.r  and 
l;.yLtrrhs  procedure  as  compare:.?  t-;  ours  is  that  in  their  study  the  test  r bl  i«e 
’were  similar  to  uho  training  problems  wliilo  in  our  situation  t ho v were  n +.  tm«c 

!_•»  . v.  ? o'  , . c -h  I }'•"+  f'l  -.-V- T . 1 -i  * — *-  ji._  _ , . * ~ "*■ 
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In  order  to  test  the  lypothesis  th*t  the  differences  between  the 


x**  v'-'  ^ *v  r 

result*  obtained  try  Sciiroder  and  Hotter  and  those  of  Experiment  9 might  be  due 
to  generalisation  effects*  t he  present  pilot  study  was  initiated,  The  proolor:^ 
used,  in  this  study  involved.  fluflywiB  during  hoth  the  training  and  tost  ser-ios. 
would  be  expected*  therefore*  that  in  such  a situation  flexible  problem  solving 
behavior  would  be  acquired. 


A 2 x 2 experimental  design  was  used,  varying  in  terms  of  degree  of 
flexibility  and  tho  amount  of  pro-training.  Four  sets  of  10  anagrams  served  as 
experimental  material.  The  anagra.  £ in  ary  one  group  had  a common  letter  order. 


The  Uh  Ss  wero  divided  into  tyro  major  groups-  Tn  the  rigid  group 
(Group  R),  the  anagrams  in  each  set  wore  prerontou  successively,  vdr  le  in  the 
flexible  group  (Group  F),  the  anagrams  from  tho  various  sets  were  presented  random- 
ly. during  the  training  scries  half  tho  Ss  wore  presented  'with  a total  of  only 
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B,  C and  d)» 


Inc  tost  series  consisted  of  l-1  anagrams . The  letter  orders  of  these  11 
test  anagrams  in  order  of  their  presentation*  were  DD  CXXXDDX  CC, 

D represents  an  anagram  with  a letter  order  similar  to  Set  D } while  C represents 
an  anagram  with  a.  letter  order  similar  to  Set  C*  X represents  a letter  different 


from  thos>-  oi  u._y  o j wue  xvui 
from  each  other  m the  test  series. 


/? „ 4>  yyU  • 


V «a*aa. 
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far  prediction  was  that  the  performance  on  tho  first,  second,  eighth 
and  eleventh  test  anagram  would  bo  superior  for  Group  R.  This  would  follow  because 
it  was  assumed  that  one  c.f  the  important  stimulus  components  becoming  conditioned 
to  the  anagram  solving  response  was  the  response  produced  cues  from  tho  previous 
solution.  Since  the  Ss  in  Group  n had  received  10  successive  B type  anagrams  at 
the  end  of  their  training  series  it  'would  be  .ncpccted  tliat  the  cues  from  a D 
solution  would  be  strongly  conditioned  to  mother  I)  response.  The  same  line  of 
reasoning  wouia  also  predict  that  whenever  a C anagram  followed  another  C anagram 
Croup  R sin ''••Id  do  be  i, tor. 


*_"■•— * citations  wore  that  on  an  x urns  Group  T~  tvouici  go  bettor. 

In  tne  flexible  group  tho  sues  from  one  solution  hud  not  been  strongly  conditioned 
to  any  one  typ*  response. 


it  was  felt  tnat  it  was  not  possible  U.  predict  the  re-sults  ux  the  third* 
venth  ana  tentn  test  aria  gran.  The  C or  D response  was  more  strongly  conditioned 


factor  mentioned  would  favor  Group  R*  while  the  second  factor  would  favor  Group  F. 


ikV^SU.J.U&>  dl  ill  La.  J.£jc;u3SX0ri* 


1 ho  no  were  no  consistent  findings  with  those  gr  ups  who  had  only  two  sets 
of  anagrams.  For  the  groups  having  the  four  sots  ,.f  ans grams.  Group  R tended  to 
solve  C and  D test  anagrams,  while  Greuu  F tended  in  rerfw  in  --  rneM  -n 

on  tno  X • Only  ‘the  c:. 'll' f* .'i* c-n  so  on  Iho  V4i«=  •••  -•  * o : ,, v 
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at  tne  ,01  level,  but  the  general  results  suggest  that  this  night  bn  a nvenisirig 
technique,  to  investigate  rigid  and  flexible  pr  .bier,  solving  cohuvioi  . ' 


C*"  Cf 


/ 


ucnor 
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Tav  results  vf  those  tv.'.'  studies  suggest  that  at  the  present 
ruining  to  be.'  flexible  in  specific  tasks  m.iruit  be  r.ior«  feasible  t. to  pr  vide 
raining  in  « general  flexible”  thinking  behavior  = But  what  is  va  st  obvious  is  the 
iK-‘055ity  to  develop  experimental  techniques  capable  of  previa. in>;  clear  cut  answers 
to  our  theoretical  questions.  This  writers  fcelinp  is  that  the  r^spunsen  r,..  the 
Luchins ! typo  problems  are  a function  of  so  x&i\y  unrelated  variables  that  the 
technique  is  n^t  promising  f.-r  those  wno  arc  concerned  with  systematic  answers  to 
thoorotical  questions,  perhaps  the  anagrnn  technique  will  bn  more  fruitful. 
Certainly  research  psychologists  in  this  area  are  in  great  need  of  additional 
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Chapter  V 

frequency  of  Reinforcement  in  Concept  Formation  Bo'navicr 
General  Introduction 

The  experiments  reported  in  this  chapter  were  conducted  vrifch  the  hopes 
of  explaining  the  results  reported  by  Grant  and  Berg  ( ).  Their  experiment 

attempted  a behavioral  analysis  of  certain  aspects  of  the  reinforced  process  in 
the  Wisconsin  Card  Sorting  Test.  This  tost  consist od  of  a.  pack  of  four  cti.Tuius 
cards  and  64  response  cards  which  wore  devised  so  that  each  card  contained  from 
one  to  four  identical  figures  of  a single  color*  Four  types  of  figures  (star, 
cross,  triangle  and  circle)  and  four  different  colors  (red,  yellow,  green  end 
blue)  wore  used,  k singlo  card  might  nave  three  green  stars,  r. r one  roc  circus,  or 
any  of  the  61  possible  combinations  of  onlors,  numbers  and  forms.  The  four 
stimulus  cards  were  one  rod  triangle,  two  green  stars,  throe  yellow  crosses  and 
four  blue  circles.  Each  response  card  could  then  be  sorted  according  to  the  color, 
the  number,  cr  the  form  of  the  figure. 


The  initial  correct  sorting  category  was  color.  As  soon  as  the  S made 
a certain  number  of  consecutive  correct  responses  (reinforcing  trials),  the  E 
shifted  oho  problem,  with  no  explanation  to  5,  and  began  to  call  tho  number  “ 
category  "right,"  and  3 11  others  including  color  "wrong."  k total  of  five  shifts 
took  place;  from  color  to  number  which  has  already  been  mentioned,  from  number  to 
form,  from  form  to  number,  then  to  color,  and  finally  to  form* 


Seven  groups  of  Ss  ;roro  run  with  a criterion  of  3,  U»  5,  6,  ?,  0 and  10 
consecutive  roinfer  ccmcnts“r  eqi:u-od  before  each  shift  was  made,  in  the  treatment 
of  tho  data  tho  first  t»  roe  groups  -jrarc  combined  to  form  a "low  reioif  orced"  group 
and  the  remaining  groups  were  combined  into  a "high  rcinforcou"  group,  lac 
results  indicated  tliat,  the  high  reinforced  group  shifted  moro  easily  t.har,  the  1 ow 
reinforced  group.  Such  a finding  would  appear  at  first  glance  to  bo  inconsistent 
with  the  principle  of  conditioning  that  increasing  the  number  of  reinforcements 
creates  greater  resistance  to  extinction* 


A closer  examination  of  Grant  and  Berg's  data  indicates  that  the  greater 
.iiC'Xaoiiity  dGEion-jtitvted  V>y  tho  high  reinforced  group  was  based  upon  the  last  two 
shifts  (from  number  to  color  and  from  color  to  form).  S?ncc  those  concepts  had 
been  learned  previously  such  differences  between  tho  high  und  iou  reinforced  greupc 
might  be  attributed  to  relearning.  Since  Grant  and  Eeig*  s experiment "tl  procedure 
confounds  the  effects  of  extinction  and.  relearning  it  was  decided  to  experimentally 
separate  those  two  variables  and  discover  whether  increases  in  reinforcements 
Wv.uld  produce  greater  degrees  of  rigidity. 

4^-lUliO  X i 

-ho.s  experiment  was  sGiiewhut  similar  to  Grant  and.  Berg's,  oxcopt  tliat  it 
S-'tgh*.  tu  separate  extinction  effects  fxu.ui  relii"  ruing  effects. 

Experimental  procedure* 

Throe  groups  of  students  from  the  elementary  psychology  class  at 
University  College,  huw  York  University,  wore  given  thcV.Y.y,  Card  Sorting 
r°m  1.  Four  s-.  mulus  cords  were  used,  with  the  appropriate  concept  being  r 
comu.-uue  concept  involving  bv  th  siae  and  shape.  Tho  groups  varied  in  terms" 
criterion  cf  learning  they  irero  rwpilrua  tc  achieve  ( 5,  IQ  and  25  suceessiv. 
re:mf.,rc:::1ont..s).  'eliding  learning,  all  of  t.u,  d -jo  groups  received  25 
''oAOiaeaiv,n  trials'-  lur.ir.g  which  time  all  r.  sp-uscs  t tho  S were  called  "wron:-. 


Test., 


x t.ne 


:c 


Results  and  discussion. 


The  nain  results  fire  prosonted  in  Table  11.- 
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Showing  Means  of 

— ■ , . . X1  T7..,. 

OUt»tiUO  V*  uX,.'. 

Scores  Obtained  by  Or  e 

. r • /tj  vm-f.  j_ 

uv.c  5- 

iO  -liii'l 

?5  during  Various 

Stage  of 
Experiment 

Score 

Gr 

V* 

•oup  Mea 

10 

ns 

£5 

l!  An  rt«.f  n *>  "1  H 
* — - — — — * 

Significances 

learning 

N of  Trials 
“to  Learn 

39.8 

62.3 

57.1 

None 

Extinction 

N of  Pcserva- 
— tivu  Responses 

^ <“»  *» 
xc>  Q 4. 

y»  j 

c»  n 

y 

5 and  25  (n  ,05 

Relearning 

N of  Trials 
’""to  Relearn 

30.5 

18.3 

8.0 

5 and  25  (p  .02) 
10  and  25  «0>) 

Although  different  criteria  of  learning  were  used,  there  was  not  h 
significant  difference  between  the  number  of  trials  required  by  tho  various 
groups  to  reach  their  criterion  of  learnings  The  results  of  the  extinction  oa 

arc  of  interest.  One  would  expect  by  the  simple  application  of  conditioning 
principles  to  this  experimental  situation  that  there  should  be  a positive  rela- 
tionship between  nuriar  of  reinf  crcenonts  during  learning  and  number  of  per- 
sevorative  responses,  i*o.,  responses  which  would  have  been  correct  during  the 
learning  stage.  The  results  i 4lJi.CuuOU  a negative  l olatxonship.  Tnis  result  is 
not  surprising  if  vre  consider  tho  total  pattern  of  stimulations  The  greater  the 
number  of  relnforcoE'enta  the  more  strongly  is  the  sui  ting  response  con  ’itioned 
to  the  bright”  response  of  the  & given  to  the  preceding  sorting  response*  »'/hen 
this  cue  element  is  withdrawn,  according  to  ci—  anal  ysis,  the  groups  ‘with  the 
greater  amount  of  reinforcements  will  suffor  the  greater  "generalization'1  loss. 


The  results  of  the  relearning  series  are  consistent 


exon ctat ions 


since  they  demonstrate  a positive  relationship  between  number  of  roinf «. .rceaonts 
and  speed  of  learning. 

Experiment  12 

The  results  of  Experiment  11  suggested  that  the  grantor  the  number  of 
reinforcements  in  concept  formation  learning,  the  faster  would  relearning  of  the 
concept  occur  following  a series  of  "extinction  trials,"  The  results  also 
suggested  that  the  greater  the  number  ol'  reinf  or  cenonts  the  fewer  would  be  the 
number  of  per sevorative  responses  occurring  during  the  extinction  series.  Tho 
purpose  of  this  study  was  to  obtain  additional  data  about  tho  above  described 
phenomena  as  well  as  to  drt.urr.iinc  whether  iliuoo  effects  would  b-  duplicated  in 
ar.  experiment  inv  living  simple  concepts,  sicilla*  to  the  type  usou  by” ar&n*~nnd 
Barg. 


1 

i 


Exp  orj  no  nt  al]T  o cedurc. 


the 
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required  to - - - _ _ J . . . . .. 

reinf oresnents ) . Following  this,  each  S received  a strips  of  20  extinction  trials 

and  th  en  was  required  to  rciearn  the  or  iginal  concept  „ 


nd  discussions 


fh-ire  v'oro  no  <=  ifjr.ificant  differences  or,  for  that  manner,  any  suggestive 
trends  obtained  in  any  of  the  tlirco  stages  ol  the  oxper  jnem. ; learning,  QXtlncti.on 
or  rod earning.  Qno  possible  explanation  is  that  the  learning  of  the  sinpio 
concepts  in  the  Wisconsin  Card  Sorting  Tost  involves  mainly  the  acquisition  01  the 
correct  verbal  response*  Once  tixis  is  achieved  additional  r c inf ore cnc n t s u aw 


Experiment  13 

This  pilot  stucty-  was  conducted  with  the  specific  purpose  of  de;:sonstrating 
that  increasing  rein lor  cer.cn  ts  tend  to  reduce  flexibility,  i.o,,  the.  ability  to 
shift  from  £ne  concept  be  another.  One  reason  why  this  my  be  difficult  to 
dononr.tr ate  in  a typical  earn  sorting  test,  .involving  successive  sh ; ffcs,  is  that 
the  3s  not  only  learn  specific  concepts  but  also  learn  tv  respond  to  tic  major 
PoaLures  of  tlv  stimulus  curds,  i.o.,  the  rc  infer  cements  they  reec.-.vo  strengthen* 
response  tendencies  associated  with*  specific  concepts  us  well  as  certain  general 
responses,  oriented  toward**  certain  features  of  the  cards-  Consequently , 
increasing  the  number  of  reinforcements  will  strengthen  both  response,-  tendencies., 
the  first  of  which  will  inter  fore  with  shifting  while  the  second  vri.ll  facilitate  it, 

jacpf^rinental  ixeceOviro. . 

Thirty-one  3s  were  divided  among  four  groups,  Those  ip’oups  wore  trainod 
until  they  achieved  a"  criterion  of  0,  ?,  25  or  50  successive  correct  rasa  ns  vs  on 
the  form  c •••noopt  with  the  Wisconsin  Cord  Sorting  Test*  Following  this  ioaruing, 
thrf  correct  concent  '.was  shifted.  The  second  **  correct8  concept  was  one  involving 


position . 


■'av-vr.  r'  ■* 
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the  ri  hi  . f t ; !•  - 


previous  response  card  regardless  of  the  content  of  either  card,. 

Results  and  discussion. 
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„■  , •"  - - --  • j — r*  -5»  hc%  of  ui  '..'ujj  -3u,  jiic  moans 

-■j  tno  number  ..f  trials  co  ioarn  tni-.  sec-  n'1  .-po-.f  k,,  - r,_  , _ 
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iP?oup  were;  if?  1-r  Or  >up  C,  and  i£*o,  176  and  10?  for  Groups  $,  2s  and  respectively 

, Although  the  results  do  not  provide  any  definite  evidence  f 

nuj.ioer  of  r etnf or  cements  producing  greater  rigidity,  they  do  su-  ost  that  havin’ 

.10  rein.  -reorients  makes  a y more  ** flexible**  th'r'  th  'so  3>?  • - u . 

a).-  * + - ^ v1--*  w‘-5v'  jcjou  or  cement 

w..  siio  jL^ui  concept. 
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Exportoon^al  procedure  « 
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quirod  to  aahe  a series  of  rave  successive  sertinr;  rasp  uses  while  stating 


expileitly  tiio  hype-thesis  which  dictated  Ms  responses.  Only  aft  x this  eras  hens 
was  the  S 5 rtf ‘.'rued  by  the  E whether  his  acting  responses,  as  a group*  wore  right 

iir»  nrnnfC  ~ 


It  was  thought  that  such  a procedure  would  result  in  the  elimination 
of  roinf-u- cements  of  sorting  re-spouses  which  wore  initiated  by  incorrect  hypotheses, 


The  Ss  were  divided  into  four  groups  ox  10  Ss  each.  Th;y  varied  m. 
toms  of  number  of  reinforcements  they  had  to  acirnevc  in  tre  learning  of  the  first 
concept  (0,  1.  5 and  10  successive  groups  u'  correct  sorting  responses). 


Results  and  discussion. 


Table  12  indicates  the  results  of  the  experiment. 

T'-.V.'  ..  TO 
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Percent  ef  Ss  Solving  -Second  Concept  on.1  Their  Mean  and  Median  Number 
of  Trials  to  Achieve  learning 


Group 

% Solving 
Second  Concept 

N of  Trials  Required 
^arr.  3ccond  Concept 

M Kdn. 

n 

?0 

:S.n  ! 

1 

60 

- ~ - —T 

17*5  17 

5 

o 

CO 

i/.o  :i6 

10 

5o 

On  0 r3r3 

Although  the 

results  .'f  percent 

Ss  so  ivirr;  olic  second  conco^i  o cio 

suggest  a isy  hr  end  the  performance  of  the  Ss  who  learned  the  second  concept  indicates 
that  0 reinforcement  facilitate!  thu  by  which  the  second  concert  was  acquired. 

The  diff.  renco  iocwc-eu  the-  moan  <f  Gr-  v*v.'  0 and  tho  combined  mean  ~i'  Gr-’-uas  1.  5 
and  10  in  terns  of  number  -'f  trials  required  by  the  successful  Ss  b;  learn  the 
concept  was  sign  .ifie-vit.  at  the  ,f>L  level. 


It  should  bo  noted  that  the  modification  introduced  in  the  procedure 
xncraanod  the  par  cent  of  Sc  solving  the  second  problem  from  32%  of  the-  r vi  :us 
experiment  to  (^%  in  tills  experiment. 


The  failure  to  ■ brain  a c3.ccr  cue  relationship,  batv/^eri  number  of  rainf-  rco*** 
nonts  and  rigidity  night  be  !>:■  t>  the  fact  that  the  initial  conceit  ia  so  simolkT 


that  the  maximum  of  learning  is  ottnmec.  very  rapidly,  and  consequently  variations 
in  number  - f reinforcements  above  0 do  not  have  any  effect.  Perhaps  a iv, re  a-ir,.n0v 
initial  concept,  such  as  uscTTu'tno  h.Y.I*.  Curb  Sorting  v.;-st  ---vu-i  the  *“  ” 

”1  ’ ir-  s^up/.t-r.-terB  relationship  between  number  of  r,  infer  cements  and  riri-.atv  of 
i-T.-lom  r- dvin i beP-avor-r, 
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protons  experimentation  has  indicated  that  the  nu,-.-.bor  of  trials  5c  not 
highly  related  to  the  ability  of  Ss  to  shift  from  one,  conccy-t  tc  another.  One 
exploration  of  this  is  that  the  procedure  used  in  the  sinple  card  sorting  experi- 
ments confounds  the  factors  of  learning  tc  respond  specifically  to  one  conceit 
(c,3#,  col,  r or  fern)  with  the*  learning  to  respond  generally  tu  one  feature  • t the 
cards*  Xhiit  in,  the  *!  rv^ur  the  number  of  reinforcements  m the  initial  concept 
the  stronger  will  be  the  tendency  for  the  S to  persist  in  both  tsneuncivS*  The 
tendency  to  persist  in  responding  to  the  specific  feature  • j!  tne  initial  concert 
ill  retard  the  learning  of  the  second  concept);  tne  tendency  to  persist  in  res- 
ponding to  only  one  feature  of  the  cards  will  facilitate  the  acquisition  f the 
second'" eo-ncoy  t only  if  the  second  concept  is  based  upon  one  feature  ,f  the  card. 

Our  prediction  would  be  that  ±£  Sis  initially  wero  required  to  learn  a concept  based 
.none  stimulus  attribute  (color"?  < nd  then ‘wore  required  to  loam  a second  conceit, 
based  on  t'.ro  stimulus  attributes  (size  and  shape),  the  number  of  trials  to  learn 
the  s o concf *l-.:nc opt  would  be  positively  related  to  the  number  of  re  inf  «rcrr.ents 
received  on  the  initial  except.  T’lis  w./uld  fellow  because  both  the  specific 
and  general  response  tendorvc.Lec  acquired  when  learning  the  initial  concept  -.Till 
interfere  with  the  learning  ex  one  second  cone. apt  in  *-ho  Above-described  situatlnn* 

Ebcp,jrir.:ental  procedure. 

Fifty-four  students  Then  the  elcncntaxy  psy'^n”  a y course  served  as  Ss* 

The  N.Y.U.  Card  Sr  ting  Test,  Fom  .1 , was  used,  with  the  first  Concept  to  bo*” 
learned  being  a simple  concept  based  on  color,  while  the  second  concept  to  be 
learned  wan  a corsp-snyl  cc-  •••  \ based  on  h-Ui  size  and  shape.  The  Ss  were  divided 
infcr  four  gr  mps  varying  .-.ms  >.f  the  criterion  of  learning  (C,~5*  15  and  30 
successive  Correct  ronry-nscs),  they  were  required  tc:  achieve.  The  shifting  fro n 
the  first  tc  the  second  concept  war:  irixdv-vto  and  without  tlx:  Sc'  Icnor.'lcdro. 

Results  and  discussion. 


Fifteen  Ss  were  unable  to  solve  the  second  conceit  '0  iron  Qr.:u“  0- 

P_  -<  .1  n.'1  I,  +*r»r.n  — - L'  *.  T *.  ~\t\  . ■ - . V 4 * 

-j  ^ ^ wko  ...  x;>  aux.  ,>e  res1“* c c. ivexy ) . 


and 


lvcj y;, 

Lan  nui 

n the  criterion  of  learning  for  the  second  concept. 


“ *-5  in'.Uc..vC3  the  i.iean  and  median  nta-ioc?*  f trials  rcenlr  to 

reach  +v’-r- 


Table-  13 

*«^an  ‘-1  h'.i  Iviodian  Number  of  Tr-i;,.is  t <*.  Reach  Critcri*-*-*  ■ ,»**  t-  . , - . /*•«. 

C)GCC*  ncl  5j  vj  r j • . o • 


flni  .in 


1 £ 


27*0 

36.0 

Cv . «*\ 

68.0 


. Although  the  trend  of  results  as  in  the  ^ • 'ict ^ xirc{,«  . ...  . 

VOrx?.riCC;  raxi.o:'  t..-  rr.<?ui?\  ir  c u-l  -nin.-rt  r vl;v  u,Li-,-,a'i 

- — -*-**  O0.-.TIU  i-  • 1 *;C  .■  vrir'iq  -r  •;  .-P  _ 

n n -. . — . .i  * v ■ -1  ui  laL.uii.t  . 1 sc:  T'  G 

QUf  oliai  ixr  • if  nijrii .r  r * "J  -*  , T , 


• bi  ...  • j 


C cl  J.  n i [71  it  xn  rm  r.r* . 


* or.  j.j..L  ou  x-eeui 


General  Discussion 


The  results  of  the  experiments  ?n  unis  chapter  were*  in  a ,f'  ^ •"!  ‘"i  S j 

rather  die trussing,  A'i  attempt  was  made  to  demonstrate  a rather  simple  rolation- 
v. __  ^ v c e ; t e and  inability  to  shift  from  o.ie  concept  to 

another.  Although  this  writer  fools  that  the  experiments  reported  suggest  a 
teciamouo  by  which  this  relationship  can  he  demonstrated,  such  demonstration  will 
requir  e largo  number  ol  Ss. 

V/biy  cannot  this  relationship  be  shown  in  as  simple  a fashion  as  ir  too 
conditioning  situation?  An  obvious  answer  to  this  question  is  tint  greater 
variability  exists  with  the  human  Ss.  But  v;ny  is  thore  gioaior  variability?  This 
question  emphasizes  the  point  made  throughout  this  report,  viz.,  that  the  stimulus 
situation,  in  terras  of  verbal  cuosv  varies  tremendously  nob  only  between  individuals 
but  also  v.'ithin  the  same  individual  from  time  to  time.  Unless  tocimaqu-os  are 
developed  to  controls  as  was  done  In  Experiments  5 and  ?)  and  hold  constant  these 
verbal  cues,  research  in  this  area  must  bo  conducted  with  extremely  large  groups 
oi  Ss. 


The  experiments  reported  in  this  chapter  also  Euggcst  that  the  individual 
trial  .in  conditioning  will  net  simply  be  coordinated  to  the  single  trial  in 
concvpt  formation  tests*  Per  hop*  a ampler  relationship  will  appear  if  -;c  consider 
the  acquisition  of  a specific  concept  as  one  single  trial.  For  example,  in 
learning  the  shape  concept  in  tnc  K, T . it „ Concept  Formation  Test-  p-aria  1,  four 
figures  are  used 5 a square  ami  a triangle  which  arc  «str*ai^ht-"li«wO“  a ha- a and 
a crv.scent  and  a circle  which  arc  ” curve— lined”  shapes.  Jf  Ss  after  1 naming  this 
discrimination  wore  required  to  sort  pentagons,  hexagons,  aux!  two  different  typo 
ollipsos,  this  second  discrimination  might  bo  considered  the  second  trial.  The 
number  of  trials,  defined  ir-  this  manner,  would  be  limited  by  the  imagine  cion  c.f 
the  card  sorting  tost  designer.  Perhaps  with  this  definition  of  a single  trial 
the  relationship  between  number  of  reinforce: vents  and  rigidity  may  be  mere  easily 
d-amonstratod  as  well  as  th.c  nui.ierous  other  relationships  in  conditioning  involving 
frequency. 


-y..  A?'  v .?£B2S* .s.  eSsas.savsar*. 
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